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\- INTRODUCT ION ¢
\\

""Yhe U.S. Army Medical Bloengineer ing Ressarch and Development Laboratory’'s g
(USAMBRDL) is a small but highly sefficlent subordinate unit of the U.S. Army ' DYy
Medical Research and Development Command (USAMRDC), located at Fort Detrick, /

Maryland. The USAMBRDL Is the only laboratory to perform research and ///
development efforts within all of the parent Command‘'s research areas. In
effect, USAMBRDL may best be characterized by broad misslon responsibiiities

" 8 v »
SN}

being met by a diversified, muitidisciplinary team of scientists and englineers R
performing baslc and applied reseaigp and development ranging through all 3
program categories 6.1 -~ 6.4 The dverall mission focuses on the protection
of soldlers In combat and tralning scenarlios, military and civillan employees ”
in Army-unique Industrial exposure settings, and protectl!on and enchancement r:
of ths environment. i}
A
The USAMBRDL, established just over a decade ago by the merger of three :

separate Army laboratories, is deeply committed to the soldier and the

environment not only by misslion responsibilities but also by the efforts of a K
dedlicated staff. WHe are moving with the sure steps of a firmly establIshed -
research organization of the 1980's to the needs of the Army Iin the 1990's and

beyond. .
r_:

Trends and accomplishments are highllghted in Volume 1 of this report O
while all research and technology summarles (1498s) are presented In Volume 2. N
Detalled individual and contractor’'s research Is synopsized In reports which .
are filed with the Defense Technical iInformation Center (DTIC). ;:
<

Questions or comments about this report are welcomed and may be addressed }:

to the Commander, USAMBRDL. -
e Qs -

(EETS; E? o &f Y -

<

CARL E. PEDERSEN, Jr., Ph.D. 2

Colonel, MS

Commanding R

2
'ﬁ_

\._

> 3

-

MISSION ™

The USAMBRDL conducts baslic research In the areas of field medlical KK
materiel, vector control systems, health hazard assessments and environmental i;
health effects. it also develops or modifies, tests, and evaluates field :f
medical, dental, and water trea‘ment equipment and technologies and develops '}
vector control and fieid sanitation methods, materials, and equipment to meet -
mititary needs; establishes atmospheric and water retated health hazard data =
bases for occupational and field exposures to chemicals and microorganisms; Qi
provides exposure guidance and recommends criteria and develops and recommends :3
environmental criteria and pollution abatement procedures for chemical N
substances from Army Industrial and field oeprations. In addition, USAMBRDL :;

provides research, consultation, and technical services to the Army and other
Federal agencies as requested. I




SUMMARY OF SIGNIFICANT IMPROVEMENTS

This was a year of major program expansion, enhanced productivity, and
wel | deserved recognlition. The USAMBRDL research programs produced
significant new data, and new program additions to exlsting activities greatly
advanced medical Iinkages to and support for key Army readiness requirements.
FY86 was also a perlod of personnel and organlzational change and facility
realignment to address new research thrusts and more effectively and
efficlentiy develop and employ research methods to support protection of the
soldier, millitary Industrial workers, and public health. Flnally, FY86 was a
perliod for remarkable Iindividual achlevements paralleling the significant
productivity and Improvement in methods to address new misslion Issues.
Specific major improvements In the performance of this Laboratory during FY86
(detalled elsewhere herein) are lItemized:

USAMBRDL program thrusts were refined to direct efforts toward effective
resoliution of Army readiness Issues.

USAMBRDL was named as the lead agency by the U.S. Army Troop Support
Command for rapid response to medical materiel needs for Specilal
Operations Forces.

USAMBRDL efforts In the Army space initiative are progressing rapidly
toward development and fabrication of unique equipment for in vyltro
healing studies In space.

Directed combat casualty care has focused on more rapid fielding of
medic~| materiel developed for the field soldler.

Expanslion of alternative specles research program |Is providing the Army
with the capability to perform toxicology studies more rapidly, at
substantially reduced costs, and with significantly lessened public
concern for test species weifare.

The Laboratory was reorganized to a structure wlth clear and
unuerstandable i1ines of authority and responsibitlity.

Occupational health reimbursable funding was acquired from the materlel
and weapons develiopment community in response to new health hazard
assessment policies. Recognition of need through medical research program
growth refiscted the payoff of a developing research program becoming
fuily functionat.

Refined a research program In medical defense against chemical warfare

agents and trichothecene mycotoxins in fleld water supplies. ldent|fied
methods for detection, ldentiflcation, quantitation and detoxification of
these substances in water. |In addition, the existing data base for

cevelopment of adequate water qual'ty criterla was improved.
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Actlve research was continued or Initiated through national laboratories
of the U.S Department of Energy, and with national laboratories of the
U.S. Environmental Protectlion Agency, U.S. Food and Drug Administration,
and the National Institutes of Health.

In-house research capabilities were expanded to meet new requirements for
research in conventionai weapons combustion products. Thls Involved
development of field Iinstrumentation for measurement of hydrogen chloride,
a corroslve compound produced by Army weapon systems which use
perchlorate-based propellants.

The preiiminary polilutant limit value (PPLV) concept, developed by
USAMBRDL researchers to predict probable environmentai limits for
pollution in soll and water, served as a key focal point for sclentific
exchange and a framework for enviromnmental research decision making.
These efforts are a part of proposed legislation In the Congressional
Record (PH 8156) and are serving as a baslis for support in major Army
litigatlion defense.

New ressarch was initiated to address contaminant health hazards and
workplace protection needs associated with the productlion, use, and
disposal of combat weapons and materials.

Substantial progress was made in research efforts to identify the risks of
teratogenesis for personnel who may be occupationally exposed to low
concentrations of agents VX, GB, GD, HD, and L during demli!litarization
operations.

USAMBRDL addressed "Technology of the Soldier" by presenting research and
development strategies, efforts and accomplishments on the "Pesticlide
Dispersal Unit, Multlicapabllity, Hellcopter Slung" at Army Sclence
Conference at West Point. The data was developed and assembled and a
paper presented by the Principal Investigator, SGT Michael R. Sardells,
the first noncommisslioned officer to present at United States Milltary
Academy, West Point.

In-Process Reviews were convened resulting Iin acceptance of recommenda-
tions for type classiflication, standardization, or transition to the

appropriate activity of several! items of medical hardware for acquisition
and fletding.

Enhancement of organizational relationships with other Army and Department
of Defense and Federa! agencies includes:

Memorandum of Agreement with the U.S. Army Troop Support Command to
enhance USAMBRDL ‘s capablilities to field equipment in the broad area of
preventive medicine.




-

.

j- Designation of USAMBRDL as the Defense Constructicn Supply Center's

.a: primary laboratory for conducting first article testing of all Items of
n;ﬂ equipment procured by thls Center under Federal Supply Code 3740 to

o accelerate the fieiding of new equipment.

o Selection of USAMBRDL by the Defense Personne!l Support Center to conduct
:: first article testing to ensure that the fleld Army will receive the

,ﬁ very best equipment obtainable.

'
o Memorandum of Agreement with the U.S. Environmental Protection Agency to

provide a formal mechanism for the development of health advisories for

:,: miiitary-unique chemical! substances (n drinking water.

\."

o Establishment of a separate and independent entity within the

A organization to gain and maintain cognizance of the total extramural

. program for the entire Laboratory.

. Completion or initiatlon for assured completion of minor construction
‘:? projects to convert, under exlisting roofs, 8,388 square feet of usable
.:{ work or secure storage space.

Execution of in-house budget with obligations above USAMRDC target at
94 percent and disbursements comfortably above target at 80 percent.

L4

-.“‘ r’.é‘}"

L4
»

Four Career Service Awards and recognlition of FY86 iIndividual research

,
LA

- achievements and awards exemplify the professlional character,

e responsiveness, productlivity, and quality of USAMBRDL staff and research
" programs.

e The prominence of Individual achlevements was underscored by the

O attainment of advanced degreess by two civiilan staff members, and the
::; selection of a military member as U.S. Army Medlical Research and

~e Develiopment Command Scoldler of the Year and Fort Detrick Soldler of the
N Year for 1986.
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ORGANI ZAT ION -
¢
The USAMBRDL organlzation Is graphically presented below. The Office of
the Commander, and support offices for administrative services, engineering R
evaluation, Information management, logistics, resources management services, N
and contracts administration/quality assurance comprise the headquarters ;
element. -
\ ’
o
OFFICE OF THE ACQUSITION %
COMMANDER noon et <3
hS
SGRD -uUBzZ SGRD -uBZ-C
FIELD MEDICAL HEALTH EFFECTS o’
MATERIEL DIVISION RESEARCH DI 5
SGRD -UBE -U . p
CHEMICAL COMBAT
OEFENSE CASUALTY
MATEREL CARE RESEARCH LABORATORY
BRANCH saancd | MANAGEMENT RESEARCH -
SGRD -UBE -M SGRD -UBE-C BRANCH BRANGH e
Py
prodippeld SYSTEMS SGAD -UBG-M SGRD - UBG-L -~
DEVELOPMENT .
HAZARDS
BRANCH -
SGRD -U SGRD -UBE-$ :
LABORATORY :
SUPPORT DIVISION -
-UB2-x R
TECHNICAL INFORMATION LoaisTics RESOURCES NDUSTRAL I
ADJSTANT SERVICES MANAGEMENT MANAGEMENT SERVICES
BRANCH BRANCH BRANCH BRANOM BRANCH o
SGRD-UBZ-A SGRD -UBZ-T SGRD -UBZ-I SGRD -UBZ-L SGRD-~UBZ-M SGRD -UBZ-IS

The Fleld Medical Materlel Development Division Is the principal operating

ejement

materiel developer.

in-house and extramural
vector contro! materilel
environments.

for use

In support of USAMRDC In performance of
Primary division activities

in conventional

Its mission as medical
tnvolve the conduct of
research and development of medica!, dental, and
and chemically contaminated

It coordinates an integrated pest management program,
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constructs initlal prototypes and test models, produces I|Imited quantities of

medical materiel to support urgent miiitary requirements, and provides the ;
medical materiel developer's portion of the Life Cycle System Management Mode|
and the Product Improvement Program. '

The Health Effects Research Divislion performs the primary research mission ;
of developing blomedical data for recommending environmental quallty and
occupational health protection criterlia for military-relevant contaminants; ’
| and conducts health hazard assessment research for Army materiel acqulisition
| programs. Primary Dlvision activities Include conduct of comprehensive baslic
and appllied research In support of The Surgeon General’‘'s responsibllitles In
environmental quality protection to include air, land, and water polliution :
control and disposal of hazardous/toxic wastes and pesticldes; and The Army .
Surgeon General ‘s responsibllities In occupational health protection
associated with Army personnel exposures to chemical hazards of military
systems and operations, and exposures to chemical, biologlical, radiologlical,
and chemlcal agent contaminants assoclated with field water supply and
sanlitation.

VRIS

organlzational imorovements:

e Particularly noteworthy as an improvement within the headquarters
element was the establishment of the Acquisition Management Liatson Office
(AMLO). This Office was formed to administer extramural research efforts,
previously not centrally controlled nor monltored, and to establlish the
regulatory audit trails and sclientific reviews necessary to ensure the quality
and Integrity of this Laboratory’'s research programs. Thls Offlice provides
progress and budget information used by the Commander and staff to establish
long-range objectlives and to adjust prilorities. Historical reference flles
have been organlized to incliude all contract documentation; research plans and
scopes of work; protocols and standard operating procedures; monthly, Il..cerim,
and final reports; and Internal and external scientific reviews. Current
efforts by this Office include the establishment of a fully automated external 4
research monltoring system and a fully automated Internal research monlitoring
system that can be used to better manage personnel and dollar assets.

ERXAARRP 1N ,

4

e For the past several years this Laboratory has operated an overall
program for the management and integration of Information resources. The
result of this program Is a local network of over 80 personal computer based s
workstations with associated shared mass storage, printing, and communications -
resources. Each workstation Is configured as required by the local functions
It supports, and the network provides central control of shared perlipherals.

In addition, data securlty Is centrally managed, and communication gateways to .
both Command Instaliation remote data centers are provided. Word processing,

data base management, graphlcs, process control, project management,

spreadsheet, and a varlety of programming |languages are all supported within .
the framework of a common user interface. It Is significant to note that the

plans and program which produced this system predate the current Army

guldelines. However, the system Is consistent with these guidellines In both

concept and architecture. It Is also consistent with the major trends In

industry and academla.
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FACILITIES

The mission of USAMBRDL Is carried out In eight separate bulldings on Fort
Detrlick, consisting of 111,868 square feet of floor space. Bullding 568
serves as the headquarters of the Laboratory and in addition houses entomology
laboratories for studies In controlled release pesticides, Integrated pest
management of mosquitoes and black flles with two insectaries, electron
microscopy facllitles, and an extensive aquatic toxicology laboratory.
Bullding 524 serves as the administrative faclliity for coordination of the
extramural research program (n occupational heafth and environmental quality. .
Bullding 459 Is the laboratory for In-house research efforts supporting the
Health Effects Research Division In microbiology and chemistry. Building 1054

»

serves as the fabrication facility of the Laboratory where prototypes and test :
models of equipment are produced and undergo englheer ing evaluatlion and X
durabtlity testing. The facility Includes a drafting room, an electronics 4
shop, heavy and sheet metal shops, woodworking shop, fabric shop, paint shop, ’(
and foundry. This bullding also houses an advanced wastewater treatment pilot e
plant. Bullding 1056 is the center for engineer ing evaluation and durabllity .
testing of pesticide dispersal equipment proposed for mlliitary use. i:

During the year, the USAMBRDL studlied the use of real property and :*

conducted trade-off analyses with respect to renovation and relocation
alternatives. This effort was initiated to take advantage of space that
needed minor renovation and to avoid the cost of renovating facilltlies where
costs were prohibitive. The result of this pianning was the reiocation of the
Loglstics Branch and Initiation of renovations for In-house laboratory
facilities. This movement saved 50 thousand dollars In the near term and may
have saved over a milllon dollars Iin long-range improvements which were needed
to satisfy the Occupational Safety and Health Administration requlrements for
Bullding 459, a bullding which did not meet standards for the work being
performed there. The relocation aiso generated the time and space necessary
to remove an asbestos hazard from Bulliding 459.

'.l_' v" }
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The quallity and complexity of the research being conducted at thls é,
Laboratory have Increased substantially over the last year. This was due s
primarily to the renovation of the Insectary and labs and an Increase In the t
number of computers avallable to researchers. The Insectary was compart- Ny
mentallzed with individual rooms having temperature and humidity controis. iﬁ
These environmentally controlled rooms provide capabiility to rear different ..
specles of arthropods. Additionaliy, a water chilier was instatied to alilow i
rearing of blackflies. Computers have been placed In the laboratories, and 4
computer monitoring of insect colonles and rapld analysls of data have had a t{
marked Impact on productivity. :;

\':
N

Other relocations have been planned to consolldate functions and permit
the best arrangement for the fewest dollars. For example, the number one -9
. priority Is to relocate the Materials Test Laboratory from Bullding 568 to

Building 1054. This move makes prime laboratory space avallable for the two A
operant research divisions and colocates all of the engineering evaluation e:
functlions into one area. BN
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PERSONNEL , MANPOWER AND FORCE STRUCTURE

Personnel

puring FY86, USAMBRDL operated with an authorized staff of 119

professional, technical, and support personnel specialized In a wide range of

sclentific and engineering disciplines, experienced In both In-house and

extramural research management, and supported by state-of-the-art laboratory

equipment. The USAMBRDL provides a unlque research organization for support i

of Army actlivitles burdened with problems In the broad areas of combat

casualty care, human health effects of environmental pollution, preventive !
3 medicine, and medical aspects of chemical defense.

Professlonal discipllines represented In the organization Include:

Aquatic Blology Entomology

Blology Environmental Health Sciences

Biomedlical Maintenance Microbiology

Blostatlistics Medical Illustration

Chemistry Nursing

Computer Sclences Physlology

Dentistry Toxlcology/Pharmacology

Drafting Trades and Crafts '
Engineering Veterinary Medicine

PC "0 ® g ® " g~

TABLE 1. USAMBRDL FY86 STAFFING

Required Author(zed 5

officer 18 15 y

EnlIsted 15 14 i

Civitian 123 20 -

>~

TOTAL 156 119 K

The USAMBRDL managed personnel assets carefully throughout the year and ;

met Clvilian Employment Level Planning and Annual Funding Targets even in the K

face of authorization decrements for both military and clivillian personnel. J

One method of prudent management was to actively recrult and employ the b
appropriate mixture of special category personnel from the following: -
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DoD Sclence and Englneering Program
summer Hlre Students (contract)

Faculty Research and Englineering Program
Laboratory Research Cooperatlive Program
Volunteer Program

Stay-in-School Summer Aild Program
Temporary and Part-Time Employment

The USAMBRDL was extremely fortunate to have an opportunity to select and
employ a first-rate research and support staff using the talents and energiles
of these educated and productive personnel. They filled the gaps both
professionaliy and administratively and satisfled the demands for both work
years and talent for major research efforts Iin the Laboratory.

Iraining

During the year the USAMBRDL made significant trailning and education
exper iences avalilable to the staff. Weli beyond the scope of conference and
seminar training, the USAMBROL was able to provide training at the Combat
Casualty Care Course; the Army Logistics Management Center; the Office of the
Deputy Chief of Staff for Research, Deveiopment and Acquisition; and
Department of Defense seminars sponsored by the Office of Management and
Budget. These are significant Improvements not only because of the level of
training which was provided but also because of the level of effort required
to obtain quotas for the sesslons. Additionally, 100 percent of the eliglble
enlisted personnei received training at major Training and Doctrine Command
Schools for platoon leader development and noncommissioned offlcer
development, educatlion, and training.

The USAMBRDL continued with its initlative to provide sclentific and
englneer ing symposia to introduce and maintain several critical sclentific,
management, and adminlistrative toplcs for the Integrated staff.

The USAMBRDL staff also recelved training In security and In hazardous
materlals management. This "Right to Know" and "Materlials Safety Data Sheets"
training was neariy a year ahead of the Department of the Army requirement and
served as a model for the Installation.

During FY86, job-related training was provided to 69 civilians and all
military personnel of the USAMBRDL to include administrative and managerial
development, secretarlial and clerical training, and wide range of technical
courses In the blological and physical sclences; mathematics, statistics,
computer operation and programming; and communication skills.

Occupational and Environmental Medicine Residency Program programmatic
support to the U.S. Army Environmental Hyglene Agency’'s (USAEHA) Physiclan
Resldency Program was formallzed by a memorandum of understanding. This
1-year physician residency program, leading to board certification, involves a
candidate'’'s extensive Involvement In military occupational and environmental
health Issues and programs and completion of a residency project.
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Manpower and Force Structure

During 1986, the USAMBRDL presented a comprehensive Flve-Year Plan to the
Commander, USAMRDC. This document represented an intensive review of current
programs and resource utiilzation based upon USAMRDC guldance and current
executlon. Projectlions were scheduled based upon the best estimates of
projects to be performed In-house and by extramural contract and the fiscal
and personnel resources that were avallable or required to meet the Research,
Development, Test and Evaluation (RDTE) program needs for the next 5 years.

One result of thls program was the functional requirement of the extant
work force to support the execution of the Five-Year Plan. This document was
presented to the Command Manpower Survey Team which certiflied the current
proposed utlllzation of human resources. The functional reallignment resulted
In major changes for the Field Medical Materie! Development DIivislion which now
kas functional branches that directiy reflect each of the USAMRDC Research
Area Director work units in:

— Military Disease Hazards
- Combat Casualty Care
- Chemical Defense Materlel

While most reorganlizations are relatively unexcliting, this new functional
arrangement |s noteworthy because It Is complietely work load driven. It
follows a logical planning sequence:

1985 - Initiated first Laboratory-wide Review and Analysis with fol low-up
Strateglc Planning.

1985-1986 - Continued Review and Analysis with a flrst-ever comprehensive
Five-Year Plan.

1986-1987 - Reflned Review and Analysis process and updated the compre-
henslive Flve-Year Plan.
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FUND ING

During 1986, the USAMBRDL continued to make significant progress with
respect to zero based, project line funding. By skilliful reprogramming, the
USAMBRDL was able to reconstitute available funds and align all projects and
tasks within the major Research Area Dlirector priority list and support
ongoing but underfunded tasks at the Laboratory. A task force of dlvislon
chlefs, the resource manager, and the Commander carefully aligned manpower
authorizations, clviilan employment level plan target, and work years of
effort for each Research and Technology Work Unlt Summary (DD Form 1498) and
provided a Commander ‘s operating budget estimate which represented realfistic
work units, their true costs, and which were clearly subject to audit. This
funding Initiative resulted not only in the proper alignment of funds but also
rendered further reprogramming with facllity without significant risk or
adverse personnei actions. This reprogramming also met the new guidelines in
AR 70-6 approximately 6 months ahead of schedule and made Headquarters,
USAMRDC, directed manpower reductlons easier to absorb wlthout reduction-in-
force actions.

The FY86 Iin-house research and development budget for USAMBRDL totaied
6.030 milllon dollars, and the extramural program managed by the Laboratory
totaled 7.310 doilars (table 2). Funds were derived from a diversified
funding base reflective of significant program expansion and responsiveness to
key Army readiness Issues. The sources of this funding derive from a wide
range of USAMRDC core program projects (Appendix |) suppiemented by an equally
wide range of reimbursabile efforts (Appendix 1I11).

TABLE 2. USAMBRDOL FY86 OPERATING BUDGET

Funding Source and Total FY86 Budget
RDTE Project Category ($000)
Intramurafl  Extramyral

1. US Army Medical R&D Command
Core Program

-

a. 6.1 Baslc Research 1,002,000 500,000
b. 6.2 Exploratory Development 3,120,000 3,563,836
¢. 6.3 Advanced Development 687,000 2,406,330
d. 6.4 Englneering Deve!opment 910,000 340,000

e. 6.5 Management Support 148,000 -0-
2. Reimbursable 163,000 500,000
TOTAL 6,030,000 7,310,166
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i1n-House Dojlar Resources:

The basic research component

Research (ILIR) studlies and consisted of 65 work units.

-

70001

40001
3800+
3000
2500+
2000+
1500+

1000+

BRADL BUDGET $(000)

6683

J

-
[

The USAMBRDL ‘s FY868 in-house budget of 6.030 milllon dollars by amount and
funding source |s presented graphically below.
of the budget includes funding received for In-House Laboratory Independent
In terms of budget
execution, an obligation rate of 94 percent was achleved, with a target of
90 percent; a disbursement rate of 80 percent was achleved, with a target of
50 percent.

—.lsxmm

TOTAL

s
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Extramuraj:

The USAMBRDL's FY86 extramural budget of 7,310 million dollars supports
54 work units. Funding sources are presented graphically In the figure above,
and this budget comprises a particularly diversified funding base, both within
the USAMRDC core funding program and from a list of reimbursable funding
sources outside the USAMRDC. The USAMRDC core funding for environmental
quality research derives from provisions of AR 200-1, "Environmental
Protection and Enhancement," with major coordination of research programs with
the U.S. Army Corps of Englneers.
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Reimbursable funding resulted from major coordinated Involvement between
USAMBRDL and major elements of the U.S. Army munitlons productlon and weapons
developer communities. Growth (n critical medlical research support to Army
readiness issues relating to the |ife cycle management of materle! and weapons
systems Is reflective of major policy clarification under AR 1000-1, "Basic
Polliclies for System Acquisition;" AR 385-16, "System Safety Englneering and
Management;" and AR 40-10, "Health Hazard Assessment Program In Support of the
Army Materlel Acquisition Decislion Process."” USAMBRDL, in pursuing its
mission of support to the fleld soldier, military workers, and publlic heal!th,
has worked closely with the materiel development and readiness community to
Integrate health and performance consideratlions in the development of new
weapons systems and materlel. Medlical research support to the U.S. Army Toxic
and Hazardous Materiel Agency (USATHAMA) Is In support of occupational health
and environmental quallty criteria development for unique military contaminant
hazards assoclated with existing and new munition plant operations. Support
to the Project Manager for Smoke and Obscurants focused on protecting milltary
industrial workers during production and the field soldler during training
and/or combat use of field munitions and weapons systems.

.
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REVIEWS, SURVEYS, AUDITS, AND INSPECTIONS

During the year, the USAMBRDL successfu!ly underwent several major
inspections:

Department of the Army Inspector General:
Travel Funds (commendatlion by lInspectlion team)
Antiterriorist Activities (review of process—-highly satisfactory)

Headquarters, U.S. Army Medlical Research and Development Command:
Internal Review (a first "no findings" Inspectlion)
Logistics Asslistance (highly satisfactory)
Manpower Survey (absolute concurrence)

Fort Detrick:
Physical Security (excellent rating)
Informatlion Security (excellent rating)
Safety and Flre (excellent rating)

State of Maryland:
Environmental Protection Agency Site Vislt (satlisfactory rating)
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BRESEARCH MANAGEMENT ENHANCEMENT

Research and Development Scope:

The direct objectives of the USAMBRDL research and development programs
are on assurance of a physlically and mentally fit military force for national
defense. Casualty prevention Is concerned with minimizing effects caus'ng
adverse performance to maximize Army readliness to support contingencies,
mobilization, and combat operations. Transiated Into scenarlos of operations,
the USAMBRDL mission scope Includes the fleld soldier's training and combat
exposure setting, military Industrial workplace exposures, and environmental
quality exposures related to Army iInstaliation operations.

Within the misslon support framework to the field soldier, milltary
industrial workers, and environmental quality sectors, USAMBRDL research and
development actlvities play multipurpose roles In both personnel health
protection and In achleving Army combat readiness.

Medical Materiel Research and Development:

USAMBRDL plays the lead roie In support of USAMRDC’'s responsibilities as
the medical materiel developer for The Army Surgeon General. Mission
functions In the technical base are directed toward the development of fleld
medical equipment to support the diagnosis, treatment, and evacuation of
combat casualtlies, and also equipment used In field preventive medicline
environments. USAMBRDL actlvities are keyed In the five USAMRDC research
areas:

Mllitary Disease Hazards.

USAMBRDL focus Is on development of vector control systems for
prevention of military-important diseases. Intensified efforts concern the
widespread involvement of U.S. soldlers in operations In troplcal, arld, and
other extreme environments with diverse vector-borne hazards.

Combat Casualty Care.
USAMBRDL focus Is on development of treatment and evacuatlon
equipment and on development of diagnostic and speclal purpose equipment for
fleld applications.

Health Hazards of Milltary Systems and Combat Operations.

USAMBRDL focus Is on development of techniques and procedures for
hazard detection and provislon of field water supplies for soldler and medical
uses. Intensified efforts respond to Army rapid deployment force readiness
concerns In relation to arid environments in which water consumption
requirements are high and natural water supply qualities are poor.

Combat Maxlilofaclal Injury.

USAMBRDL focus Is on development of equipment to enhance fleld dental
care for combat maxl)lofacial Injury and fleld dental emergencies.
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Medica! Aspects of Chemical Defense.

USAMBRDL focus is on development of equipment and techniques to
faclilitate medical treatment and evacuation In a chemical environment. Thls
involves research In patient decontamination, development of speciallzed
medical materlel, and chemical hardening of medical materiel.

Occupational Health Research Program:

The USAMBRDL performs occupational health research to protect military
personnel and civilian workers at Army activities from health hazards
resulting from exposures to toxic chemical substances In the workplace and
milltary personnel exposures to chemlcal, blological, and radlologlcal
contaminants assoclated with field water supply and sanitation. Specific
program focus |Is on military-unique, highly relevant, and/or timely
occupational health hazard Issues resuiting from the production, use, and
disposal of Army weapon systems, military equipment and mun!tions, and from
milltary-related fleld combat training opsrations. The research approach
includes development of the scientiflc Information data base necessary for
health hazard evaluation and protection criteria recommendation, Iincluding:
(a) chemical production, processing, use, and disposal evaluation to assess
occupational exposures potentlals; (b) chemical and physical characterization
to support evaluation of exposure routes, toxic substance form, and
concentration critical to blological effects evaluation; and (c¢) biologlcal
effects data base development through toxicologlc testing, cltnical, and
epidemiologic studlies to support evaluation of human effects.

Environmental Quallty Research Program:

The environmental quality research program is focused on health and
environmental effects research in the development of data bases to provide a
hazard assessment of compounds unique to the Army and to evaluate the hazards
presented by the disposal of milltary hazardous wastes. Directed compliance
with environmental regulations such as the Clean Water Act (PL 95-217),
Resource Conservation and Recovery Act (PL 94-580), and the Toxlic Substances
Control Act (PL 94-469), provides the basis for the environmental quality
research program. To ensure that the research conducted In this program will
be acceptable to the Federal regulatory agencies, contlinuous coordination is
maintained with the U.S. Environmental Protection Agency. Health relateau
data bases derived under this program are used to design pollution abatement
systems for Army facilities and to provide target concentrations for military
unique chemicals. The research approach parailels that of the occupational
health research program but Is modifled to address unlique Issues of chemical
transformation, transport and fate In the environment, and aquatlic
toxlicological parameters of waterborne contaminants. Research continues to
place emphasis on explosives and propellant production issuss, and public
health hazards from smokes and obscurants use; environmental quality hazards
of conventional weapons demliiitarlization; and unique mllitary Issues -
associated with long-term hazardous chemical waste contamination.

20




Research activities within the occupational

health and environmental

quallity research programs are sequenced to achleve develiopment of the required
scientific and blomedical data bases necessary to recommend health protection
criteria. This sequencing design for USAMBROL research has been critical to
the |inkage of medicai research to major stages In the |ife cyclie management

of flelded and developmental materie! and weapons.

“his program approach has

been fundamental for providing tallored medical Input Into Issues on a timely
basis and Is relevant to englneering |ife cycle milestone stages In the Army's
materliel acqulisition process.

TIERED APPROACH TO
HEALTH EFFECTS RESEARCH

PROBLEM DEFINITION
STUDIES

. .

1

CHEMICAL / PHYSICAL

PRODUCTION PROCESS

EVALUATI

ON

CHARAC[%RIZATION

|

I

r

CLINICAL
STUDIES

—ﬂ

TOXICOLOGY
STUDIES

EPIDEMIOLOGY
FIELD STUDIES

|

DATA ANALYSIS &
INTERPRETATION

l

RECOMMENDED HEALTH
PROTECTION CRITERIA

10-HouSe NOSOArcn vrogram iransition

Key expansion and change occurred during FY86 in the
in-house l|aboratory methods and faciilities during FY86.
conducted through the In-house aquatic toxicology resourc

significant productivity In developing short-term

deve lopment of
Baslic research
8s achleved

tests predictive of aquatic

toxlicologic endpoints. This effort Is leading to a highly cost effective
alternative approach to traditional methods of toxicology testing for

compounds of miiltary concern.
handied Judiciously with a directed approach which

colncide with relocation o* administrative staff.

RS
atatmT et
e Tt

Facliltity upgrades and renovations are being
Is prudent and targeted to
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Blomedical Data Base Development

USAMBRDL plays a leading roie in medical research to acquire biomedical
data used In recommending health protection criterla for Army personnel
exposed to contaminant hazards In their workplace, and for recommending
environmental quality protection criteria related to Army Iindustrial
operations and facitities. Research Is focused on milltary-unique chemicals
or exposure settings arising from field operations and flxed facllity
operations to Include the deveiopment of health protection criterla for the
soldler exposed to Jun and rocket propellant combustlion products, smokes and
obscurants, and other fieid chemica‘' i:azards. Exposures may be typifled by
short, repeated, episodic, high concentrations often combined with other
concomitant stresses.

USAMBRDL 's research mission aiso {nvoives the extensive base of U.S. Army
Industrlal operations and fixed faciiity activities. WithIn the industrial
workplace, such as the Army’'s tri-service munition production facilities,
hea!th protection standards are required for workers exposed to mllitary
unique chemicals and from unique process operations. U.S. Army Industrial
operations are governed by the same set of public health ilaws, augmented by
Federal executive order, that apply to private Industry. Medical research
needs derive extensively from the presence of unique chemicals or processes
not addressed under other health standards.

Health hazard assessment input to the Army Materliel Acqulsltion Program
directly relates to biomedical data base development, and misslon activities
Include research on technlques and procedures for contaminant hazard
detection, ldentification, measurement, and exposure criteria development.
Misslion functions have thelir origin in AR 602-1 dealing with the "Army’'s Human
Factors Engineering Program" reinforced by AR 40-10, "Health Hazard Assessment
Program In Support of the Army Materlel Acquisition Decislion Process;"

AR 1000-1, "Baslic Policies for System Acqulslition;" AR 385-16, "System Safety

Engineering and Management;" and AR 70-1, "Army Systems Acquisition Pollcy and
Procedures."

Mission linkage to Army readiness is direct in the form of health
protection standards for the solidier and is indirect through Industrial
workplace and environmental quality standards. In addition, blomedical data
base development research activities not only support the standard setting
functions for health and environmental quality protection but also result in a
range of other decisions which contribute to Army readiness. These include
weapons system deslign and use specifications, industrial hyglene program
operatlions, workplace medical survelllance, use of engineering and personnel
protective equipment, design and deployment of pollution abatement equipment,
and declisions governing policies for casualty prevention.
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Extramural Research Program Cooperative Expansion:
Interagency Cooperative Agreements

Major expansion occurred In the number of Federal laboratorles through
which interagency cooperatlive research was conducted. Major toxlicological,
clinical, and other laboratory research was Initlated or continued at the
national laboratories of the U.S. Department of Energy, the U.S. Environmental
Protectlion Agency, the U.S. Food and Drug Administration, and the National
Institutes of Health. These Federal l|aboratories are assets with a
commonality of misslion related interests. Conduct of USAMBRDL research
through these laboratories involves cost savings and work performance using
state-of-the-art methods and stable professional research staffs. Federal
laboratory facllities are also a technically competent resource base for the
surety requirements needed to conduct toxicologic studies for USAMBRDL's
chemlical weapons health effects research.

Intra-Army Cooperative Research

Formal arrangements were coordinated between USAMBRDL and the Letterman
Army institute of Research (LAIR), and toxicologlcal testing studlies were
conducted on an Interactive management basis. Studles Involved conduct of the
mutagenicity and acute mammalian toxicologlc assays within the capabilitles of
the LAIR on selected munition process chemicals under comprehensive blomedica!
data base development by USAMBRDL staff. Cooperatlive research Interactions
also occurred between USAMBRDL, U.S. Army Medical Ressarch Instlitute of
Infectious Diseases, U.S. Army Medical Research Instlitute of Chemical Defense,
and the U.S. Army Chemical Research, Deveiopment, and Engineering Center in
refation to In-house ressarch studles Involving dllute and neat chemical
agents and mycotoxins.

A Memorandum of Agreement with the U.S. Army Troop Support Command
(TROSCOM) enhanced USAMBRDL ‘s capabllities In flelding equipment In the broad
area of preventive medicine. The designation of USAMBRDL as the Defense
Construction Supply Center’'s primary taboratory for conducting first article
testing of all Items of equipment procured by this Center, under Federal
Supply Code 3740, will acceierate the fielding of new equipment In this class.
The selection of USAMBROL to conduct first article testing will ensure that
the field Army will receive the very best equipment obtalnable. The USAMBRDL
and the U.S. Army Medical Material Agency and the Academy of Health Sciences
Jointly evaluated fleld medical equlpment (such as refrigerators) to maintaln
an avenue of mutual benefit to those agencles and the fleld soldier.

Defense Small Business Innovative Research (SBIR) Programs

During FY86 extramural research study efforts were continued and expanded
Iin medical materie!l, occupational health, field sanltation and water contract
studies being conducted under the SBIR. Our support of thils program provides
the incentive to smail businesses to produce major breakthroughs In technology
while satisfying mandates of Congress.
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CONTRIBUTIONS TO ARMY READINESS

Oour concern for the soldier stems from the potential operational
emp loyment of U.S. Army troops In any area of the world to meet a wlde
spectrum of contingencies. To be prepared for deployment, personne! must
undergo rigorous and realistic tralning. Therefore, the soidler will be
exposed to not only the Army-unique hazards experienced In combat, but also
those occupational hazards of the training environment. Our goal Is to
develop data through research which will provide rellef for the soldier from
the hazards Inherent In military operations, worldwide.

in addition, the USAMBRDL fulfills The Surgeon General‘s research
responsibilities In the protection of industrial workers and the surrounding
community at Army-controlled, Industry-operated munition plants. Our
Environmental Quality Program provides that data base needed to enable the
Army to establish standards for compliance with Executive Orders and the Clean
Alr and Water Acts as well as to develop pollution abatement procedures for
Army munition plants and military installatlions.

Our Laboratory Is also actively engaged In the development and ultimate
flelding of field deployablie milltary medical equipment and vector control
systems, materlals and equipment. These efforts are driven by the combat
developer and are targeted to resolve recognized deficlencles described in the
medical mission area analyslis. To this end, medical materliel development In
this Laboratory |s managed under three discipline areas: Chemical Defense
Materlel, Combat Casualty Care Materlel, and Milltary DIsease Hazards.

Uttllzing state-of-the-art technology to significantly upgrade the
readiness posture whiie simultaneously tightening the force, the Field Medical
Materiel Development Division has responded to Army Readliness issues In a
highly productive manner as the following illustrate:

e The need for a Heater Unit, Patient HoldIing and Evacuation is weli
documented. In-house laboratory studies established the capabllity to
evaluate supplemental heat sources and clearly demonstrated that the Norwegian
charcoal heater system was capable of providing sufficlent supplementa! heat
to maintain body temperature even at -50°F. Development of a carbon monox|de
monitoring capabliity established that there were no safety hazards from
carbon monoxide. Testing for potential thermal hazards Indicated that
protective Insulation was necessary to prevent accldental minor skin burns.
Modiflcatlion of the assembly by USAMBRDL and user tests In Alaska confirmed
the USAMBRDL laboratory test data. The complete Development Test reports and
Operatlional Test reports are currently under review by the Offlce of The
sSurgeon General prior to preparation and publlcation of an "urgent operational
requirement™ and flelding of the assembly for Arctic operations. To optimize
the system for Arctic casualty evacuation, tests were conducted to determine
If the U.S. Army Arctic Evacuation Bag could be replaced by more effective
bags. Testing of the Arctic Evacuation Bag and standard U.S. Arctic sleeping
bags revealed that they were the best avallable. Tests Included three
commerclal Items, one U.S., two forelgn evacuation bags, and the U.S. Army
standard Arctic Evacuatlion and sleeping bags.
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In-House Work Units

Liner, Heated, Patlent Holding and Evacuation System; DAOA6282; Rhodes,
C.T.

Battle Casualty Supplemental Heat Source; DA311254; Rhodes, C.T.

W W W

g
Y
® The decislon to go forward with a full-scale development contract on :
the Steam Vacuum Pulse and Ethylene Oxide Sterlllzation Systems will ensure Ny
state-of-the-art technology, thus Iimproving the readiness posture of the U.S. N
Army Medical Department field hospltals in terms of time, throughput, and 3]
operational capabillties. The maximum dally throughput for the steam vacuum
pulse sterilizer Is 244 cubic feet of Instruments and !ilnens and 720 liters of ,
solutlons versus 128 cubic feet of Instruments and 468 1iters of solutions for ;.
the current fleld steriiizer (NSN 6530-00-926-2151). WIth hlgh-vacuum rd
equipment, the total sterilization time can be greatly reduced; once a vacuum ;
has been drawn, steam permeates the load almost instantaneously. Currently, ;
only the gravity sterllizer Is available In the inventory. )
~J
In-House Work Units "
Steam Vacuum Pulse Steritizer (SVP) System; DAOG9318; Arno!d, M.F. %
Ethylene Oxlde Sterllizer (EOS) System; DAOG9320; Arnold, M.F. -
”
e In response to an expressed need by Special Operations Forces (SOF), a -
small, backpackable, multifueied sterilizer was designed and fabricated for -
their specific operational requirements. This sterillizer will enable SOF to «
have surgical sterllization capabillty under primitive field conditlons. "4
In-House Work Unit -~
Ethylene Oxlide Steriiization (EOS) System; DAOGO9320; Arnold, M.F. :t
”j
;
e A modification to the Surgical Scrub Sink (NSN 6545-01-117-3894) was v
proposed that eliminates a recurring problem of pump motor overheat and k
impeller fallure. The modification was forwarded to the U.S. Army Medical )
Materle!l Agency for action to correct the currently flelded surglical scrub >
sink. This modification will extend the service Ilfe of the scrub sink ‘ﬁ
substantially. R
)
In-House Work Unit .
Technical Feasiblillty Testing of Medlcal Materiel; DA309494; Conway, W.H. .
A )
® As part of a continuing effort to caplitalize on foreign medlical o
developments, a field operating table and surgical llght from the French ?~
Parachutist Surglical Unit assemblage were ldent|fled as addressing U.S. Army O
- deficiencies. Actions are in progress to standardize the surglcal light and
there Is strong interest in the operating table. These two items are being N
consldered as dlirect replacements for comparable U.S. equipment which is “u
obsolete. -
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in-House Work Units
Technical Feaslibillty Testing of Foreign Medical Materlel for Use In a

Contaminated Environment; DAOG1894; George, D.T.
Technical Feasibillty Testing of Medical Materiel; DA309494; Conway, W.H.

@ To address the extremely important and real threat of chemical warfare
agent (CWA) contamination of fleld medical materiel, the standard field litter
was chosen as a model! (due largely to its ublquity, simplicity, and proximity
to the casualty). An Intensive Investigation Into alternative matertals was
begun and culminated In FY86 with the identiflcation (following CWA testing)
of polypropyliene mesh materials and all-metal machined poles for production of
a field litter which Is chemical warfare agent resistant and which Is capable
of belng thoroughly and rapidly decontaminated.

In-House Work Unlits
Chemical Hardening of Medical Fleld Chests; DAOG1513; Reams, W.H.
Chemical Hardening of Field thters; DA306622; Reams, W.H.

e A major breakthrough has been accomplished by the development of the
Pesticlde Dispersal Unit, Multicapability, Hellcopter Stung. The U.S. Army
(USAMBRDL and TROSCOM) deveioped, but did not fleld, two separate helicopter-
slung pesticide dispersal units (one for liquid and one for solld pesticide)
to replace the fielded LIN U11083 (an Internally mounted liquld pesticlde
dispersal unit). The two separate helicopter-slung pesticide dispersal units
previously recommended for type classiflcation in FYB3 are being replaced by
the Pestlicide Dispersal Unit, Multlicapability, Helicopter Slung, a single unit
with liquld, ultra-low volume and solid pesticide dispersal capabilities.

This Laboratory was Informed 12 months ago that the multicapabiiity unit could
not be type classiflied using the requirement documents for the separate solid
and Ilqulid units. This fact jeopardized the funds targeted for procuring the
much needed pesticlde dispersal unit. The USAMBRDL, starting from the
beginning working with the Academy of Health Sciences and the U.S. Army Troop
Support Command compressed 4 years of work Into 1 year. The requirements
document I|Is presently bein¢c staffed at the U.S. Army Training and Doctrine
Command; the Technlcal Data Package (Drawing Package, MIlitary Specification,
Operations Manual) Is complete and the Data Call |s being prepared. The
multicapabillity unit will now be procured using funds targeted for the other
pesticlide dispersal units and the first unit equipped date is 1988.

In-House Work Unit
Pesticide Dispersal Unit, Multicapabllity, Helicopter Slung; DA305615;
Anderson, L.M.

e A new Army Collapsibie Insect Survelllance (ACIS) Trap more commonly -
referred to as Mosquito Light Trap is 62 percent smaller and 33 percent
lighter than the current trap In the Army Iinventory. The reductlion of welght
and cube were made without degrading trap effliciency. Durabllility was enhanced
by using polyvinyl chloride (PVC) body and state-of-the-art electronics. The
ACIS Trap, a lighter, more compact mosquito light trap will ensure the
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malintenance of disease vector survelliance capablliity In preventive medicline
teams and wiil be utilized to Identify vector threats, malarlia, and dengue
hemorrhagic fever to troops In areas of known occurrences. This Laboratory
cut years off the normal acquisition cycle by reengineering the 1932 model of
the light trap and revising Its military speclfication.

In-House Work Unlit
Trap, Mosqulito, Light, Collapsible; DAOGO701; Sardells, M.R.

Contracts and Intragovernmental Transfers
Testing of the USAMBRDL Collapsible Light Trap In Panama; DA307558; U.S.
Army Medical Department Actlivity, Panama (Lawson, M.A.); Boobar, L.R.

e Historically, louse~borne diseases have had a major Impact upon the
heaith, morale, and weifare of both military and cliviltan populations. Three
Iimportant diseases of man transmitted by lice are relapsing fever, epldemic
typhus, and trench fever. By using standard mllitary and commerclal
components, the military-unique delousing outfit has been markedly Improved.
It Is 47 percent Illighter than the old unit and occuples 43 percent less space
than the Wor!d War |1 era unit. It |Is capable of handling the same mission
while being more versatlile. The delousing unit Is capable of being operated
by Itself, operated with a 2 1/2- or 5-ton mllltary truck alr supply, or
operated on any millitary or commerclal compressor. Newly designed nozzle
assembi les are more accurate in delivery and more precise In metering output
of pesticides. All of these factors combine to glve the U.S. Army and the
world a more efficlient and practical means of human mass delousing. This
Laboratory cut years off the normal acqulsition cycle by reengineering the
Worid War |1 era delousing unlt and revising Its military specification. A
full-~scale development pathway would have taken 6 to 8 years from beginning to
flelding. The specliflication approach wil! save 4 to 6 years and allow an
orderly phasing out of obsolete delousing units.

In-House Work Unit
Delousing Outfit; DA303165; Darby, W.H.

e To satisfy an immediate need for human blood shipment contalners
Impermeable to CWA, materlal options were selected from an extensive data
base. This data base permitted design, fabrication, and deilvery of prototype
contalners to the blood research group at the Letterman Army Instlitute of
Research for field testing during July 1986.

In-House Work Unit
Famlly of Medical Equipment Protective Containers; DAOB6248; Reams, W.H.

The Health Effects Research DIivision made Important contributions to Army
readiness by supporting the Army’'s Manpower & Personnel Integration (MANPRINT)
program through the conduct of research and development to assess health
hazards. Specific research and development results contributing to Army
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readiness are:

e Development of a draft criterion document for the protection of y
soldlers In combat and In tralning from hydrogen chioride gas and particulates
in the exhaust rockets using perchlorate-based solld fuels.

In-House Work Unlt
Occupational Exposure Criteria Development; DA309066; Miller, T.A.

e Teratology studies on agents GB and GD concluded that female service
members are not at reproductive risk in tralning with these agents, and that
female workers are not at reproductive risk during chemical agent
demilitarization operations.

Contracts and Intragovernmental Transfers
Teratology Studles on Agent GD; DA302231; USFDA Natlional Center for

Toxlcological Research (LaBorde, J.B.); Dacre, J.C. ;
A
o Preventive medicine standards were developed for protecting soidiers h
from harmful chemicals In field water supplles. Also, two candidate
disinfectants were (dentifled as replacements or adjuncts to the existing -
field water disinfectants--chlorine and iodine. 4
In-House Work Unit s
Occupational Exposure Criterla Development; DA309066; Miller, T.A. -

Contracts and Intragovernmental Transfers

New Disinfection Agents for Water; DA300021; Auburn University (Worley,
$.D.); Eaton, J.C.

Evaluatlion of Field Water Data Base Assessment Study Deliverables; X

DA304816; USDOE Oak Rlidge National Laboratory (Ross, R.H.); Schaub, S.A. :
Data Base Assessment of Environmental and Toxicological Factors In Water a7

to Upgrade and Modernlze Content of TB Med 577; DA300881; USDOE Lawrence
Livermore National Laboratory (Anspaugh, L.R.); Schaub, S.A. N
o
\s
e Actlons to Improve the responsiveness and environmental compliance of :
Army Ammunition Plants Included the development of water quality criteria for »
three munitions chemicals--nlitroceliuiose, nitroglycerin, and RDX. 3
7
In-House Work Unit A

identiflication and Health Effect of Miiitary Polliutants; DA309063, Miller,
T.A.

y % 2

7

® Protection of Army production base assets was reallzed through the
development of cliean-up objectives for Cornhusker Army Ammunition Plant. e
Also, guldelines were established for determining a criterion for the s
occurrence of DIMP (dlisopropyl methylphosphonate) In groundwater at Rocky :
Mountalin Arsenal.
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In-House Work Unit

ldentification and Health Effects of Mllltary Pollutants; [ A309063;
Miller, T.A.
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MATERIEL FIELDED/TYPE CLASSIFIED/STANDARDIZED

® A commerclial plastic roll-up extractlion litter (Skedco litter),
originally identified by this laboratory, was tested and Is beling
standardized. Request for a natlonal stock number (NSN) has been made. The
Basis of Issue is one per air ambu'!ance set, and It will be offered as a
Common Table of Allowances (CTA 8-100) ltem.

® The Case Surglical Instrument and Supply Set (Medical Aidman’s Bag)
developed by this Laboratory, became avallable for flielding with the
production of 5000 units. The new bag is a great Iimprovement over the current
medical ald bag. The new bag is compartmentalized and allows rapid display,
identification, and selection of individuallzed medical Items for emergency
treatment under hostile fleld conditions. Attendance of multiple casualties
necessitates repeated use of medical Items; the compartmented medical aid bag
agaln provides rapld access to all items displayed In an organlized fashion.
Searching through a large, single compartment medical aid bag for a lifesaving
Item In the dark, under fire, is difficult. Immediate access capabllity
provided by the new compartmented ald bag will result In improved surviva-
billty for the injured soldier and the entire team which is requlired to treat
the Injured team members as expeditiously as posslibie. The new aid bag which
can be carried In several ways also affords protection of contents against
chemlcal warfare agents.

e The aerosol generator, which was typed classifled and transitioned to
the Readiness Command In 1983, was lagging behind Its scheduled procurement
date. As the Quality Assurance Advisor to TROSCOM, USAMBRDL was instrumental
In expediting procurement, and USAMBRDL completed first article testing this
fiscal year.

® As Quality Assurance Advisor and Specification Manager of Backpack
Dusters, USAMBRDL maintalns awareness of ongoing procurement actions.
Flelding of the backpack was on schedule; however, the request for bids cited
the wrong specification. This Laboratory took immediate action to get the
contract canceled and a new request for bid was submitted by the Defense
Constructlion Supply Center. The first article test has been completed. Early
detectlion of this error not only saved the government money, but saved a year
in fielding time.

e This Laboratory has modiflied fielded pest control equipment to be used
as decontamination equipment. The Kioritz backpack sprayer, using a 3-
horsepower engine, and the Hudson 2-gallon compression sprayer were chosen for
modification angd testing as decontamination sprayers. These unlits are
lightweight, easlily transportable by one person and are already flelded. The
Hudson 2-gallon sprayer has additlional advantages: It does not require
gasoline or electricity and It Is aiready In the Fileid Sanltation Teams (one
per |Ine company) as required by AR 40-5. One sprayer is recommended per team
by Training Clircular 8-3 and authorized by Common Table of Allowances 50-909.
Comparative evaluation of sprayers and nozzles using charcoal simulant has
been completed. The results of these tests Indicated both the Hudson 2-gallon
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Ky
sprayer and the Klor |tz backpack sprayer would be effective In toxin removal Lo
from skin. Fleld Issus llquid detergent was the most efficaclous soap tested, ::;:
and the 65° angle fan nozzle provided the most efficlent shape for the spray. AL

e
The modification will enhance Army readiness by providing a nuclear, fij
blological, chemical (NBC) decontamination capabiiity to line Commanders. .-
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PATENTS

Patents have been submitted on three new Inventions:
® The statometric technique of determining blood pressure and heart rate.

® An Army insecticlide Measuring System (AIMS) aspirator was developed to
Improve the efficiency of the AIMS. The asplrator places a veloclty on the
droplets thus allowing the AIMS to be used at the droplets point of impact.

® A rabbit restrainer was developed to secure a rabbit on top of an
insect cage for Insect feeding. The restralner can aiso be used on a lab
bench to perform procedures such as injections, toxicity studies, and health
care treatments.

Patents are In preparation on two new Inventions:

® A new mosquito light trap has been deveioped to Improve readiness. The
trap has many uses in the civilian community.

® A human mass delousing unit was developed to replace the Worid War il
model. The manifold from this unit allows the use of many different alr
suppl les.

It should be noted that the number of patent appllications is 400 percent
higher than the previous 4 years combined.
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QTHER MAJOR RESEARCH AND DEVELOPMENT ACCOMPL | SHMENTS

During FY86, the Health Effects Research Dlvislon’s research and
deve lopment program was accomplished through 21 in-house work units and 42
extramural efforts. Princlpal research accomp!ishments are detalled below:

e In-House Environmenta! Fate and Effects Research was conducted to
determine the microblal fate of two munitlons compounds, nitroguanidine and
dinitrotoluene (2,4 and 2,6 Isomers). The mineralization of carbon-14
guanidinium has been demonstrated In three different Maryland soils. Results
indicate that the cation can be extensively biodegraded at low concentrations
by soil microflora. Simllar results were not obtained in poisoned (mercuric
chloride and/or sodium azide) or autoclaved solls. MI! ., oblal populations in
soil could not be saturated at guanidinium levels up to 400 milligrams/liter.
A method for extracting guanidinium from soil has been developed, and
approximate!y 90 percent of the guanidinium added to soil samples can be
recovered. Using the method, It has been determined that except for microbial
action, guanidinlum is stable in soll: residual carbon-14 label remaining
after microbial action can be recovered only as guanidinium. The addition of
metabolizable carbon to soil samples has been shown to enhance mineralization
of guanlidinium by microorganisms, whereas the addition of nltrogenous
compounds also found In nlitroguanlidine waste streams shows only slilight
inhibition. Incubation of radiolabeled 2,4- and 2,6-dinitrotoluene isomers in
water samples from the New River at Radford Army Ammunition Plant has resulted
in biodegradation of the compounds. The 2,4-Isomer has been consistently
blodegraded much more rapldly than the 2,6-Isomer.

In-House Work Unit

ldentiflcation and Health Effects of Military Pollutants; DA309063;
Miller, T.A.

® In-House Exper Imental Toxicology Research Is a new start, involiving the
establ Ishment of research facilities and programs for evaluating alternative
animal models for toxlicity testing on Army-unique munitions chemicals.
Protocols have been preparecd under a memorandum of agreement for metabol lsm
studies In the animal room facllitles at the U.S. Army Medlcal Researct
Institute of 'nfectious Disease. A literature review Is being completed on
potenttal short-term nonmammalian tests systems for the detection of chemical
teratogens. Procurement of (aboratory equipment and supplilies is in progress.
Setup of Medaka fish embryo assay for chemical teratogens has been initiated.

In-House Work Unlt
Baslc Research In Experimental Toxicology; DA309065; Miller, T.A.

e In-House Agquatic Toxicology Research has provided data which suggest
that exposure and holding temperatures above 25°C do not increase elther the
number or rate of development of tumors Induced in fish by a known carcinogen.
A paper on these findings was presented at the Soclety of Environmental
Toxlicology and Chemistry (SETAC) meetings In early FY86. A poster was also
presented at these meetings on the acute and chronic toxiclty of 1,3,5-
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trinitrobenzense (TNB), 3,5-dinltroaniline, and their mixtures to an aquatic
invertebrate. A paper on the effects of 1,3,5-trinitrobenzene (TNB) on the
ventilatory patterns of bluegilis was presented at the tenth American Society
for Testing and Materlals (ASTM) aquatic toxlicology symposium [n May 1986, and
a manuscript has been submitted for publication In the peer-reviewed symposium
proceedings. Two visiting university faculty members, serving under an Army
Research Office program, completed summer research on |ight and electron
mlcroscope characterizatlion of neoplasms In fish. A definltive test to
determine the effects of three temperatures (20, 25, and 30°C) on the .
carcinogenic effects of three chemicals was completed. Data have been
compilied and statistically analyzed for several years of testing with an
automated system for monitoring toxicant effects on the ventilatory patterns
of fish. A blomonitoring traller, using a computerized fish ventilatory
monitoring system, has been established on site at the Fort Detrick wastewater
treatment plant. Daphnia pulex was selected as the best species for use in a
test protocol for determining the effects of water quality parameters on
toxliclty. Three papers were accepted for presentation at the SETAC meetings
tn November 1986: the evaluation of a pharmacokinetic model for predicting
the effects of time-varying concentrations of TNB on daphnids; environmental
effects of chemical mixtures; and a paper to be presented as part of a
workshop on biologlcal monitoring techniques.

In-House Work Unit
Baslic Research In Aquatic Toxlcology; DA309062; Miltler, T.A.

® In-House Environmental Englineering Research supported fleld studles of
wastewater treatment by semicontinuous activated sludge at Holston Army
Ammunition Plant have been complieted. Evaluation of individual unit processes
for wastewater treatment at Holston Army Ammunition Plant Is in progress. A
manuscript describing treatability studies at Sunflower Army Ammunitlion Plant,
"Munitions Production Wastewater |. Treatment for Removal of Nltroguanidine
and Guanidine by Carbon Adsorption and ion Exchange," is under revision for
publication In Water Research; and technical reports concerning ultraviotlet
radlation and rotating biological contractor studies at Holston Army
Ammunition Plant are In review. Development of a bench-scale, filter-leaf
procedure for testing various reverse osmos!is membranes for removal of
chemical agent surrogates has been found to be Iimpractical. A report of
findings has been submitted.

in-House Work Unit
ldentification and Health Effects of Mllitary Pollutants; DA309063;
Miller, T.A.

® Occupational Health Chemistry Research was conducted to determine
quailtatively and quantitatively the occupational exposures of personnel
firing Army rockets and guns. A near-real-time atmospheric HCI monltor has
been developed that responds to HCI from rocket exhaust, such as the Muiltiple-
Launch Rocket System (MLRS). A sollid phase extraction technique has been
demonstrated to concentrate the chemical agents GA, GB, GD, and VX from below
5 micrograms/liter to a level where they can be detected with the M-272 enzyme
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test tickets. The stabiiity of agents on the solid phase extraction columns
for 7-day GD, GB, and VX has been completed. A report entitied “The Use of
Solld Phase Extraction Systems to Improve the Sensit!vity of Artemia Bloassays
for Mycotoxins" has been submitted for publicatlon. A gun tube for collecting
the combustion products from small callbre weapons has been partlially
assembled and a bullet catcher continues in design. This system wil! be used
to study combustlion preoducts from standard ammunlition used In the M—-16 rifle
and the M-60 machine gun.

In-House Work Unit
Occupational Exposure Criteria Deveiopment; DA309066; MIller, T.A.

® In-House Analytical Chemistry produced a study on "Specific Pollutant
Adsorbent Polymers" which was presented at the American Chemlcal Society In
April 1986. The preparation and evaluation of organic polymers by lonic
initiation are continuing. For slilca gel adsorbents, the power of adsorption
of the modified gels was found to be unaffected by molar concentrations of TNT
and HMX. The study on RDX is scheduled to continue after receipt of samples
from Holston Army Ammunition Plant. A comprehensive paper (s belng prepared
on "Specific Polymer Adsorbents." A paper on hypochlorite treatment of
verrucaro! was published In the Journal of Organl¢c Chemlstry In May 1986, and
a second paper on the secondary transformatlion products from verrucarol Is
scheduled for publication In the same journal in December 1986. The research
Is scheduled for presentation at ACS Middle Atlantic Regional meeting In
September 1986. A technlical report on the analyslis of TNB by gas
chromatography and hligh performance (iquid chromatography has been published.
A technical report on the analyslis of N,N'-bis(2,4,6-trichlorophenyl)urea is
In preparation. The development of the analytical methods for the carclnogens
(methylazoxy)-methanolacetate (MAM), and 1-methyl,3-nlitro,1-nitrosoguanidine
in water has been compieted, and a technical report Is In preparation. These
methods have been critical to the continulng research conducted In-house by
this Laboratory to find alternative animal models for toxiclty testing.
Technical reports on the occurrence of poiynuclear aromatic hydrocarbons
(PAHs) In deactivation furnace ash from experimental demilitarization of
conventional munitions at Toelle Army Depot have been completed, and a
comprehensive health hazard assessment report is In preparation. Work was
completed for the U.S. Army Electronics Command demonstrating that the Army’'s
new-generation Iithium thiony! chloride batterles can be safely disposed of in
sanitary landfills.

In-House Work Unlts
Nove! Synthetlic Polymers for Sorptlon and Removal of Hazardous Pol lutants
from Wastewater at Military Installatlions; DA309061; Kulkarnl, R.K.
Identification and Health Effects of Military Pollutants; DA309063;
Mlller, T.A.

e Smoke and Obscurants Research has continued to develop a health hazard
data base for smoke and obscurant munitions to enable development of health
protection guldelines and exposure criterlia for milltary personne!l In the
field and support personnel In the industrial workplace; provide Information
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for health hazard assessments. Final reports on the inhalation toxiclties of
red phosphorus/buty! rubber, yellow dye and green/yellow mixture, and fog oll
are in preparation for transmittal to the Project Manager for Smoke and
Obscurants. The draft final report on the acute toxicitlies of red and violet
dye mixtures was reviewed and approved. The subchronic Inhalation toxiclty
study of the flll in the M76 grenade s In progress. The Phase | report was
reviewed and returned for revisions. The Phase Il report Is in preparation.

In-House Work Units
Occupational Exposure Criterla Development; DA309066; MIller, T.A.
ldentiflcation and Health Effects of Mllitary Pollutants; DA309063;
Mlller, T.A.

Contracts and Intragovernmental Transfers

Smoke and Obscurants: A Health and Environmental Effects Data Base
Assessment; DA302759; USDOE Lawrence Livermore Natlonal Laboratory (Shinn,
J.H.); Rosenblatt, D.H.

Fleld Measurement and Model! Evaluation Program for Assessment of the
Environmental Effects of MIIItary Smokes; DA304000; USDOE Argonne National
Laboratory (Policastro, A.J.); Parmer, D.L.

Evaluate and Characterlze Mechanisms Controlling Transport, Fate, and
Effects of Army Smokes In the Aeroso! Wind Tunnel; DA304087; USDOE Pacific
Nor thwest Laboratory (van Vorls, P.); Barkley, J.J.

Environmentail Fate and Effect Studies on Multispectral Smoke; DA307960; US
Army Chemical Research, Development, and Englneering Center (Wentsel, R.S.);
Barkley, J.J.

Continuation of Fleld Ecological Assessment Procedures to Evaluate the
Environmental Effects of Using Large Area Tralning Smokes; DA306104; US Army
Construction Research Laboratory (Novak, E.); Parmer, D.L.

Dermal, Eye and Oral Toxicologic Evaluations; DA300090; Bioassay Systems
Corporation (Mayhew, D.); Reddy, G.

Behavlioral-Physiological Effects of Red Phosphorus Smoke Inhalation on Two
Wiidlife Speclies; DA307238; USDA Denver Wiidlife Research Center (Thompson,
R.D.); Gardner, H.S.

Toxlcity of DEGDN, Synthetic~HC Smoke Combustion Products, Solvent Yellow
33 and Solvent Green 3 to Freshwater Aquatic Organisms; DA307134; Naval Sea
Systems Command, Johns Hopkins Applied Research Laboratory (Burton, D.T.);
Kelly, J.A.

Water Quallty Criterta for Colored Smokes; DA309543; USDOE Oak Rldge
Nationai Laboratory (Ross, R.H.); Rosencrance, A.B.

Chemical Characterlzation and Toxicologlc Evaluation of Alrborne Mixtures;
DAOGS5136; USDOE Oak Ridge Natlonal Laboratory (Guerin, M.R.); Eaton, J.C.

Environmental Effect Studies on EA5763; DA306599; US Army Chemical
Research, Development, and Englineer ing Center (Wentsel, R.S.); Gardner, H.S.

Research and Development on I[nhalation Toxicologic Evaluation of Red
Phosphorus/Butyl Rubber Combustion Products; DAOH0386;: Illinolis Institute of
Technoiogy Research Institute (Aranyl, C.); Finch, R. A.

Inhajlation Toxicology of Fog Oll Obscurant; DAOG7492; USEPA Health Effects
Research Laboratory (Grose, E.); Finch, R.A.
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e Environmenta! Basic Research studies have continued to develop -
predictive models of adverse effects on humans and the environment from )
exposures to contaminants, to determine toxic hazards created by military- -

unique chemlicals, and to develop predictive techniques for evaluating health
and environmental hazards assoclated with military-unique exposures. Grant
proposals were recently reviewed at the National Cancer Institute under a fish
carcinogenicity project that Is jointly funded by Department of the Army, the
National Institute for Environmentai Heaith Scliences, and the National Cancer
Institute. There were 56 respondents to the request for proposals, and the
reviewers found the overall quality to be excellent. Approximately eight of
the proposals wlll be funded. A fina! report was recelved from the U.S.
Environmental Protectlion Agency Laboratory at Gulf Breeze, MS. This work
Involved characterlization of lesions In two speclies of fish exposed to
diethylnitrosamine (DEN), a known carcinogen. Development of neoplasms were
noted, and an exzyme-altered focus was found to be useful as a possible marker -
for future studlies on early neoplasm development.

% e W e TP

In~House Work Unlit '
Basic Research In Environmental Toxlicology; DA309062; Miller, T.A. <

Contracts and Intragovernmental Transfers
Histologlcal, Histochemical, and Ultrastructural Characterization of
Leslons In Fishes Exposed to Known Carcinogens with Emphasis on Neoplastic

'I(cu

Development; DA302452; USEPA Environmental Research Laboratory, Subine isiand ™
(Couch, J.A.); Kelly, J.A. N
Collaborative Research Program: Interiaboratory Testing of Aquatic N
Mlcrocosm Protocol; DA302965; US Food and Drug Administration (Hoffman, B.L.); o
van der Schaile, W.H. N
Reproductive Evaluation of Potential Toxicants; DA305366; USEPA Health
Effects Research Laboratory (Laskey, J.W.); Henry, M.C. o
Blochemical, Pharmacological, and Tumorigenic Effects of Drinking Water ~
Carclinogens on Fish; DA301798; National Cancer institute (Cameron, T.R.); L
Kelly, J.A, ~

e Occupational Basic Research continues to develop predictive models of
adverse effects on humans from exposure to contaminants, to determine toxlic
hazards created by millitary-unique chemicals In the occupatlional workplace, .
and to develop predictive techniques for health hazards assocliated with
military-unique exposures. A respiratory tract deposition model is refining
techniques for measuring toxic effects equally well In both jn yltro and in )
Ylvo sampies. The sensitivity of antlioxidant techniques was Increased so they :
could be appl!led to the In vltro systems. The hybrid mouse model project -
completed a preliminary transplacental bioassay system. Treatment with

- o

PSS

ethyinitrosourea (ENU) and phenobarbital showed a higher number of {iver foci -

than treatment with ENU alone. The |iver DNA adducts were higher than in N
lung, but the lung adducts were more persistent.

by

In~House Work Unlit .

Basic Research In Experimenta! Toxlcology; DA309065; Miller, T.A. >y
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Contracts and Intragovernmental Transfers

Extrapolation of Inhaled Particulate Toxicity Data from Experimental
Animals to Humans; DA305393; USEPA Health Effects Research Laboratory (Hatch,
G.E.); Henry, M.C.

Development of a Mouse Lung-LIver Model for the Testing of Military-
Relevant Compounds for Carcinogenic Actlvity; DA306631; Medlical College of
Ohlo (Stoner, G.D.); Henry, M.C.

e Conventional Weapons Research Is developing a blomedical data base for
soldier and civillan worker exposure to chemical hazards assoclated wlith
conventional weapons systems and to recommend criteria, guldelines and
corrective measures for exposures to ldentified chemical hazards. Planring
for the fleld trial on neurobehavioral responses to carbon monoxide Is
continuing. Coordination with other relevant programs continues to be made to
determine if joint efforts In the development of physlological Instrumentation
are feasible. Recommendations by The Army Surgeon General for research
priorities to support the health hazard assessment process have been received
and research plans are being prepared. Proposals for the field evaluation of
armored vehicie combustion products, a study on the chemical characteristics
of emissions from varying gun propellant types and charge slzes, and
evaluation of soldlier demographlc data are being planned.

In-House Work Unit
Occupational Exposure Criteria Development; DA309066; Miller, T.A.

Contracts and Intragovernmental Transfers

Human Health Studies of Carbon Monoxide (CO) Under Condlitions of Milltary
Weapons Svstem Crewman Exposures; DAQG7486; USEPA Health Effects Research
Laboratory (Benignus, V.A.); Parmer, D.L.

Neurobehavioral Effects of Carbon Monoxide (CO) Exposure In Humans;
DAOG7494; USEPA Health Effects Research Laboratory (Benignus, V.A.); Kelly,
J.A.

Lead Exposures and Blologlical Responses In MI|itary Weapons Systems, (ANL
P-8612C); DA310641; USDOE Argonne National Laboratory (Bhattacharyya, M.H.);
Parmer, D.L.

Mortallty of Munitions Workers Exposed to Dinltrotoluene; DAOG3440;
Chemical Industry Institute of Toxlicology (Levine, R.J.); Parmer, D.L.

Evaluation of DEGDN (Dlethyienegliycoldinitrate) and Two DEGDN Contalning
Compounds; DA305429; USDOE Laboratory for Energy-Related Health Research
(Go'dman, M.); Parmer, D.L.

Health Effects Research on DIimethylsulfoxide (DMSO) Munitlon
Recrystalllzatlion Process Solvent. Phase |l.; USDOE Laboratory for Energy-
Related Health Research (Goldman, M.); Dacre, J.C.

Problem Definition Study for Evaluating the Chemical and Toxlcologlical
Properties of the Combustion Products of Rifle and Gun Systems; DA307122;
USDOE Oak Ridge National Laboratory (Ross, R.H.); Parmer, D.L.

Combustion Product Evaiuation of Various Charge Sizes and Propellant
Formulations; New Start ; lilinols Institute of Technology Research Institute
(Snelson, A.);Hoke, S.M.

Evaluation of Weapons' Combustion Products In Armored Vehlcles, Arthur D.
Little, Inc. (Menzies, K.T.); Young, J.Y.
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e Chemlical Weapons Research focuses on toxlicological research and
occupational health test development continue on specific health hazard Issues
Involved In the handling, maintenance, and demilitarlzation of chemical
weapons. The work on all the studles Is progressing on schedule; teratology
Iri rats and rabblts, negative at dose levels of 0.25, 1.0, 4.0 micrograms/
kllogram BW on days 6 through 15 of gestation (rats) and on days 6 through 19
(rabbits). Final reports on teratology studies in rats and rabbits with GB
(Types | and 1!) and GD have been received. Teratology on mustard (HD) has
been compieted and wiil be followed by the final definitive studies on
lewisite (L). Other toxlcology studies on agents GB, GD, HD, and L are in
progress. Preparation of criterla documents for agents has been initiated.
Adequate sensitivity has been achleved in chemical tests for BZ and two major
metabolltes In buffered solutions and urine for BZ. Several! monomeric
diacetylene compounds have been prepared and taken to Dugway Proving Ground to
be tested as doslimeter indicator compounds for G and V agents.

In-House Work Unit
Blomedical Assessment of the Toxic Effects of Chemical Agents; DA309067;
Miller, T.A.

Contracts and Intragovernmental Transfers

Development of a Confirmatory Chemical Test for Exposure to 3-
Quinucllidinyl Benzliate (BZ); DA308749; National Bureau of Standards (Whlte,
E.); Bausum, H.T.

Teratology Studies on Agent GD; DA302231; USFDA National Center for
Toxlicological Research (LaBorde, J.B.); Dacre, J.C.

Teratology Studles In Lewisite and Sulfur Mustard Agents; DA302726; USDOE
Paciflc Northwest Laboratory (Sasser, L.), Finch, R.A.

Toxicity Studies on Agent VX; DA300087; USDOE Laboratory for Energy-
Related Health Research (Goldman, M.); Dacre, J.C.

Toxicity Studies on Agents GB and GD; DA305392; USDOE Laboratory for
Energy-Related Health Research (Goldman, M.); Dacre, J.C.

Chemlistry and Toxicology of Water Treated with Hypochlorite to Detoxl|fy
Chemical Agent VX; DA305445; USDOE Paclific Northwest Laboratory (Kalkwarf,
D.R.); Rosenblatt, D.H.

Toxlclity Studles on Lewlisite and Sulfur Mustard Agents; DA305394; USDOE
Paciflc Northwest Laboratory (Sasser, L.); Dacre, J.C.

Occupational Criterla Documents for Chemical Agents; DA311206; USDOE Oak
Ridge Natlonal Laboratory (Ross, R.H.); Dacre, J.C.

o Fleld Water Research Is concerned with preventive mediclne efforts to
enhance the operational capabllity of the soldier (in combat and training)
through elimination of exposures to high risks of dlsease, [!lness, or injury
by establishment of appropriate health criterifa, risk assessment, monitoring
technology, and improved protection capabilities for fleld water supplies and
waste disposal. ©Draft water quality standards for lindane and risk assessment
of nonconsumptive microbiologlcal parameters have been prepared and have
undergone review and comment by Oak Ridge Natlional Laboratory. Round roblin
tests, sponsored by the American Soclety for Testing and Materials, to
evaluate methods to detect virus in soils are now In progress, with three soil
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types under test at nine laboratorlies. Kinetic disinfection studles on
hepatitis A and three other enterlic viruses were Iinitliated using calclum
hypochtorite and lodine flield water disinfectants. Dlisinfection studles using
an N-chloramine compound containing both bromine and chlorine are being
performed on a series of test microorganisms.

in—House Work Unit
Occupational Exposure Criterla Development; DA309066; Miller, T.A.

Contracts and Intragovernmental Transfers

New Disinfection Agents for Water; DA300021; Auburn Unlversity (Worley,
S$.D.); Eaton, J.C.

Evaluation of Fileld Water Data Base Assessment Study Deliverabies;
DA304816; USDOE Oak Ridge National Laboratory (Ross, R.H.); Schaub, S.A.

Effect of Chloride on the Viruclidal Effectiveness of Chlorine
Disinfectants for MIlitary Needs; New Start; Unlversity of Cincinnati (Berg,
G.); Schaub, S.A.

Data Base Assessment of Environmental and Toxlcologlcal Factors in Water
to Upgrade and Modernize Content of TB Med 577; DA300881; USDOE Lawrence
Livermore National Laboratory (Anspaugh, L.R.); Schaub, S.A.

Rapid Bloassay Monitoring System for Water Quality - Phase 2, Tasks 2-12;
DA303278; Wyatt Technology Corporation (Wyatt, P.J.); Schaub, S.A.

Inactivation of Hepatitlis A Virus (HAV) by Chlorine and lodine In Water;
DA308753; Universlity of North Carolina (Sobsey, M.D.); Schaub, S.A.

@ Fuels and Lubricants Research contlinued to assess the health hazard
potential of milltary fuels (including thelr vapors and combustion products)
and lubricants to Include those whose sources are other than conventional or
whose uses are Iinnovative and unique. Tumorligenicity assays of flve different
samples of dlesel fuels from both petroleum and alternate sources (tarsands
and shale) are under way. Plans have been completed to conduct a coordinated
alr-sampling study at Fort Carson, CO, involving the U.S. Army Forces Command
and the 4th Infantry Division. The purpose of this study Is to determine the
composition and concentration of dlese!-fue! related materlals to which troops
and civlilian workers are exposed in the military motorpoo!l environment.

In-House Work Unit
Occupational Exposure Criteria Development; DA309066; Mlller, T.A.

Contracts and Intragovernmental Transfers

Fleld Sampling and Analysis of Shale 0Ol Derived Airborne Dlesel Exhausts;
DA306952; USDOE Oak Ridge Natlonal Laboratory (Guerin, M.R.); Eaton, J.C.

Army Synthetic and Alternative Fuels Health Hazard Characterlzation;
DAOH0036; USDOE Oak Rldge National Laboratory (Guerin, M.R.); Eaton, J.C.

e Environmental Quality Research develops the sclentific data base
defining the environmental and health effects assoclated with the past and
current production, use, and disposal of Army relevant chemicals generated In
Industrial and field training operations. The data base s designed to be
sufficlent to protect the environment and human health. The purpose of the
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research Is to avold or mitigate significant environmental degradation,
malntain readiness, provide ratlonal and economic goals for treatment plant
design, and provide a basis for defense In |itigations and the establishment
of discharge permits. Environmental fate and effects studies on phosphorus
and Infrared screening smokes have been compieted. Environmental criterla
documents have been prepared for nitrocellulose (NC), RDX, and TNG.

In-House® Work Unit
Identiflication and Health Effects of Military Pollutants; DA309063;
Miiter, T.A.

Contracts and Intragovernmental Transfers

Neurotoxicoiogy of Cyclotrimethylenetrinitramine (RDX); DA300033; USEPA
Health Effects Research Laboratory (MacPhail, R.); Reddy, G.

Conventional Weapons Demilitarlization: A Health and Environmental Effects
Data Base Assessment; DA302760; USDOE Lawrence Livermore National Laboratory
(Layton, D.); Rosenblatt, D.H.

Fleld valldation of an Aquatlic Mlcrocosm Toxiclty Test; DA310902; US
Environmental Protection Agency (Plafkin, J.); Gardner, H.S.

Plant Uptake of 2,4,6-Trinitrotoluene (TNT), A Model! for Polar Organic
Compounds; DA301895; US Army Waterways Experiment Statlon (Folsom, B.L.);
Bausum, H.T.

Army Environmental Quality Technology Program Coordination; DA303762; US
Army Construction Engineering Research Laboratory (Novak, E.W.); Barkley, J.J.

A Health and Environmental Effects Data Base Assessment of US Army Waste
Materlal; DA303914; Carltech Assoclates, Inc. (Uhrmacher, J.C.); Smaif, M.J.

Environmental Fate of Nlitroguanldine, Dlethylenegliycol Dinlitrate, and
Hexachloroethane Smoke; DA305052; SRi International (Spanggord, R.J.); Smal!,
M.J.

The Fate of Seiected Organic Pollutants During Landfll) Disposal
Operations; DA306060; Georgla Tech Research Institute (Pohland, F.G.);
Burrows, W.D.

Development of a Theoretical Model to Assess the Hepatocarcinogenic
Potential of Chemicals Using Structure-Activity Relationships and the Rat
Hepatocyte Assay; DA306401; SRI International (Spanggord, R.J.); Rosenblatt,
D.H.

Health Advisories on Munition Chemicals; DA307948; US Environmental
Protection Agency (Khanna, K.); Bausum, H.T.

Methods for Estimating Physiochemical Properties of Inorganic Chemicals of
Environmental Concern; DA302715; Arthur D, Little Inc. (Lyman, W.J.);
Rosenblatt, D.H.

Fish Pathology Workshop; DA308762; National Cancer institute (Cameron,
T.P.); Gardner, H.S.

Support for Grant Entitied "Development of Software for Genetic Toxlicology
Data Management"; DA309009; USEPA Environmental Monitoring Systems Laboratory-
Las Vegas (wWilliams, L.R.); Barkley, J.J.

Estimation of Meliting Point; DA306024; Unliversity of Arizona (Yaikowsky,
S.H.); Rosenblatt, D.H.

Determination of the Chronic Mammallan Toxicolioglical Effects of RDX;
DAOGO961; lilinols Institute of Technoiogy Research instlitute (Lish, P.M.);
Barkley, J.J.
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Workshop on Alternative Approaches to Toxicity Testing; DA311346; National
Institute of Environmental Health Sclences (Gardner, E.); Gardner, H.S.

Toxic Chemicals and Aquatic Life: Research and Management; DA309010;
Northwest and Alaska Fisheries Center (Malins, D.C.); Henry, M.C.

Studlies on the Etlology of Neoplasla In Poikilothermic, Aquatic Animals:
Finfish and Shellfish; DA311213; Natlonal Cancer (nstitute (Longfeilow, D.G.);
Gardner, H.S.

® Installation Restoratlion provides preliminary pollutant Itmit values
(PPLVY) for environmental contaminants to determine cleanup requlirements for
contaminated sites. Studles are under way by the Food and Drug Administration
to determine the subacute and subchronic toxicity of dithiane. This
Laboratory Is participating In the development of cleanup objectlives for Rocky
Mountain Arsenal, the former West Virginia Ordnance Works, and Volunteer Army
Ammunition Piant. A report has been written defining the cleanup objectives
for five contaminants at Cornhusker Army Ammunition Plant. The Army Surgeon
General has accepted the values presented in that report. A criterla document
for diisopropy! methyiphosphate (DIMP), an Army-unique water contaminant, is
being brought to completion in consultation with the National Academy of
Sclences. Thls work |Is supported with funds from the US Army Toxic and
Hazardous Materials Management Agency and other reimbursable funding.

In the Field Medical Materlel Development Division, a total of 51 research
and deveiopment projects were active during FY86; 16 extramural, 32 In-house,
and 3 ILIR. Principal FY86 research and development accomplishments under the
three FMMDD program management areas as they relate to the USAMBRDL mission
area are outiined below:

® In X-ray technology several newly emerging aspects have been
investigated. The current fleid X-ray system, Including shielding, power
source, and flim processing equipment, Is one of the bulkiest single items In
the flelid hospital. Toward reducing this bulk and improving efficlency, a
flywhee! storage power supply was developed that eiiminates the need for a
large (20 kllowatt) generator, and work was initiated on electrophoretic panel
technology development as a means of eliminating the need for fiim.
Concomitantly, the diglitization of X-ray Images Is being investigated to
provide a more efficlient method of using, storing and transmitting X-ray data.
The ultimate combining of these technology pleces into a single fleld X-ray
system will have a profound Impact on both the capability and logistical
support of the X-ray In the fleld.

Contracts and Intragovernmental Transfers

Flywhee!-Powered Moblle X-Ray Generator with Fluoroscoplic Capabllility;
DAOG9379; University of Wisconsin (Sledband, M.P.); Conway, W.H.

Filimiess Radiographic System for Fleld Use; DA309002; Unlversity of
Wisconsin (Stedband, M.P.); Conway, W.H.

To Develop and Demonstrate a Fiimless Radlographic System for Fleld Use;
DA308247; Phillips Laboratories (Murau, P.C.); Conway, W.H.

Diglital Radiography Special Studies; DA310469; Uniformed Services
University of the Health Sclences (Brahman, S.L.); Hanson, K.L.

Flimless Radlology (Digital imaging); DA303237; Uniformed Services
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Universlity of the Health Sclences (Brahman, S.L.); Sallsbury, L.L.

e The potential for microwave sterillzation provides the basis for
research with the hope of being able to take advantage of this already wel|
developed technology In place of the cumbersomeness of steam pressure vessels

or the use of controverslial toxic gases. Information develioped thus far shows

that microwaves can be used for sterllizing such things as glassware, some
plastics and liquids. Metal |tems present problems of reflectance and a lack
of surety exits when sterliizing complex shapes. These Issues are beling
addressed.

In-House Work Unlt
Ethyiens Oxide Sterillization (EOS) System; DAOG9320; Arnoid, M.F.

® A concept study was begun to develop a mobile ald station tracked
vehicle ambulance to provide a tracked, armored medlical treatment/evacuation
vehicle capable of supporting and operating with armored forces on the fiuid,
IlI-defined and highly lethal battiefleld postulated In current European
scenarios. Approprlate support for these condlitions Is simply not avallable

at the present time. The vehicles proposed for these roles will be large,
based on the XM987 Bradley derlvatlive chassls, and will be able to keep pace
with fast moving armored actions. They wili be heavily armored to enhance

survivability. Basic requirements for the vehiclies have been worked out with
the combat deveiopments branches of the Academy of Health Sciences and the
Armor Schoo!, and a plan of actlon has been worked out leading to the
production of brass-board prototypes.

In-House Work Unit
Mobile Aid Station/Ambulance, Tracked, Armored: Concept Exploration;
DA309817; Conway, W.H.

e An investigation Is belng conducted to provide a water recovery/reuse
capablitity for the steam sterillizer now In the Inventory (NSN 6530-00-926-
2151). The goal Is to devise a method to extend the service life of the
currentiy flelded sterilizer, while awaiting the fielding of the Steam Vacuum
Pulse Sterilizer currently under full-scale development.

|D‘HQ!|§§ ﬂQ[K ”n | I
Ethylene Oxlde Sterillzation (EQS) System; DA0OGI9320; Arnoid, M.F.

® A study was conducted to determine the characterlistics of necrotic
versus viable tissue with a goal of ldentifying a technology whereby a
discriminating necrotic tissue detector might be developed. This effort began
In response to a need expressed by surgeons to have a table-side device that
would identify necrosis more rellably than the surgeon’s visualily backed
Judgment, and thereby minimize the damage done to vital tissue during wound
debr idement. The study has thus far concentrated on the electronic signature
of necrotic tissue, expanding on impedance measur lng work. Other possible
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technologies, such as ultrasound attenuatlion and chemical reactions, will be
investigated In this ongoing effort. Toward this end, the Laboratory has been
in contact with entomology experts at the University of Illinois to determine
the means by which some dipteran larvae identify necrotic tissue.

in—-House Work Unlit
Necrotlc Tissue Detection; DA311265; Dubllil, P.A.

® We have moved very rapidly toward flelding a chemical warfare agent
protective patlent wrap. Current doctrine states that during chemical warfare
operations, all casualties will be stripped of the chemical protective
overgarments for decontamination; therefore a need was recognized for
protection of chemical casualties during evacuation. Avaliable equipment was
found to be operationally unacceptable. The USAMBRDL responded Immediateily to
this deficliency with design and development of the Chemical Warfare Agent
Protective Patlent Wrap. Materials were narrowed from six to two, and design
options were tested for optimization. Chemical warfare agent tests of both
the design and material Indicate that all features of the wrap perform
significantly better than the avallable equipment (the United Kingdom wrap).
Physiologlc studles of test subjects to environmental extremes are in progress
to provide data for establishment of doctrinal guldelines on employment of the
wrap during training and combat.

Contracts and Intragovernmental Transfers
Chemical Warfare Agent Protective Patient Wrap; DAOG7067; US Army Natlck
Research, Development, and Englineering Center (Snow, P.R.); Reams, W.H.
Chemical Agent Testing of the Chemical Warfare Agent Protective Patient
Wrap; DA304534; U.S. Army Dugway Proving Ground (Henzelka, J.); Reams, W.H.

e We have the requirement to fleld an Individual, chemical resuscitation
device. The primary |Ilfe threatening reaction assoclated with nerve agent
polsoning Is respiratory arrest. Laboratory data Indicate that ventliiatory
support and antidote administration enhances casualty survivabllity.
Therefore, the need for a compact, manually operated resuscitation device was
establ ished by the combat developer. The USAMBRDL has designed, fabrlcated,
and tested a device that is capabie of maintaining normal bliood gases In nerve
agent poisoned laboratory animals when used in conjunction with available
cricothyroid cannulas. A test bed for pathophysiologlc experimentation and
efflcacy studies has been established at the Unliform Services Unlversity of
Health Sclences and will be used for subsequent ventilatory studies.

In-House Work Unit
Resuscltatlon Device, Individual, Chemical, DAOG1512; Reams, W.H.

Contracts and intragovernmental Transfers

Evaluation of Gas Exchange Capablility and Work Requlirements of a Hand-
Powered Resuscltator for Organophosphate Casualties; New Start; Uniformed
Services University of the Health Scliences (Abbrecht, P.H.); George, D.T.

45

B
REAE >

ey
€

<
K
N




e Our work on the noninvasive NBC warfare patlent vital signs monitor is
urgent as effectlive treatment and trlage of battleftie'd casualties are
dependent upon the medic belng able to accurately measure vital slgns. During
chemical warfare operations, the protectlve ensemble sffectively prevents
determinations of heart rate, blood pressure, and respiratory rates. To
address this deficiency the USAMBRDL has developed a Noninvasive NBC Warfare
Patlent Vital Signs Monltor. Because, the technology did not exist to measure
the vital signs in protective clothing, high noise and high vibration
environments, new patentable technologles have been deveioped. Thls new
statometric (patent pending) technology Is the only known method which is
capable of determining heart rate and blood pressure through the protective
ensemble.

Contracts and Intragovernmental Transfers
Development of a Noninvasive NBC Warfare Patient Vital Signs Monitor;
DA308748; GMS Engineer ing Corporation (Samaras, G.M.); Thayer, C.R.

e There (s a critical need for a medical grade fleld oxygen generation
and distribution capability in support of Army Medical Department field
operations. To fulfiil this requirement the USAMBRDL has, on contract,
designed, and fabricated a fully operational on-site field medical oxygen
generating and distribution system which is scheduled for deveiopmental
testing during the 2nd Quarter FY87.

In-House Work Unit

On-Site Medical Oxygen Generating and Distribution System; DA0G9210;
Thayer, C.R.

Contracts and Intragovernmental Transfers

Development of Lightweight, High Capacity, Portable Oxygen Systems for
Battliefleld Medical Support; DA303162; Guild Assoclates, Inc. (Schlaechter,
J.): Thayer, C.R.

A Portable Oxygen Concentrator for Emergency Use; DA303963; Maxdem
Incorporated (Marrocco, M.); Thayer, C.R.

e Laboratory data from nerve agent polisoned subjects show that there is a
need for a compact powered ventllator for support of nerve agent casualties
dur ing evacuatlion in ground and air ambulances. The combat developer has
identified a tri-service requirement for a compact, gas-powered, Individuat
ventilator. To fulfill this requlrement, nondevelopment Items (NDI)
resuscitators have been Identified as options. A draft Test Evaiuation Master
Ptan has been prepared and ND| ventilators have been procured for test and
evaluation.

in-House !gfgagnlt
Resuscitator/ventllator, Gas-Powered, Individual (GPV); DA303504; George,
D.T.

Contracts and Intragovernmental Transfers
Development of a Multi Frequency Jet Ventilator for Use Under Battlefleld
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Conditions; New Start; Sclentific Research Associates, Inc. (Weinberg, B.C.);
Solberg, V.B.

e We continued to provide technical feasibility testing for delivery
systems for chemlical warfare medicaments. Effective seif and buddy aid for
the treatment of chemical warfare agent (CWA) poisoning Is dependent upon the
simple, rapid administration of CWA medicaments. To assure that the antldote
dellvery systems are safe, effective, and state-of-the-art, engineering
evaluatlons of candidate and prototype dellivery systems have been conducted to
provide the materie! developer with objective data for selection of the most
rellable, acceptable, and cost-effective alternative for administering CWA
antidotes for self and buddy aid. The current data base includes a complete
engineering evaluation of the Mark ! and Mark || autoinjectors. Future
studies will include evaluation of three multi-chamber autoinjectors, one of
U.S. manufacture and two of forelign manufacture.

In-House Work Unit
Technlcal Feaslbillty Testing (TFT) of Delivery Systems for Chemlical
War fare Medicaments; DA0OG2702; Rhodes, C.T.

e The potentlal exists for the buildup of toxic chemlcal warfare agents
in a forward medical faclllty receiving CW casualties. To prevent the
incapacitation of medical personnel by low level CWA agents, the USAMBRDL has
evaluated the technology data base for development of a medical staff CWA
dosimeter. Analysis of the data base Indicates that a "real time" Individual
dosimeter, sensitive to sublethal doses of CWA, I|s probably beyond the current
state-of-the-art. Alternative approaches are being pursued to develop a

compact, timed-interval device which will provide total exposure and intervai
data to medlical staff. A continuous effort will be pursued to develop the
technical data base required for the fabrication of a reai-time, contlnuous
readout medical staff dosimeter. A request for Proposals wll!l be pub!ished
soon.

® There is a requirement to prevent CWA contamination of open wounds.
The current fleld battle dressing Is not chemically hardened and may present a
CWA hazard to otherwise treatable wounds. To eliminate this hazard the
USAMBRDL has investigated the feas|blillty of producing CWA protective field
battle dressings. To expedite flelding of this new dressing a two phase
program has been established. The first phase will provide a chemically
Impervious overwrap for covering the standard field battle dressing. Optlons
for development of a Phase | overwrap are being developed In conjunction with
the U.S. Air Force. The second phase bandage is required to protect and
decontaminate any chemical warfare agents that are in the wounds.
Alternatives, to Include charccal cloth and charcoal paper, are being pursued
by USAMBRDL as optlons for replacement of the standard fleld battle dressing.
The current data base indicates that Incorporation of the charcoal cloth or
paper would provide for some decontamination of wounds, protection from
outslide contamination, and adsorption of bacterial contamination.
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In-House Work Unlt

Chemical warfare Agent, Protective Field Battie Dressing; DA307168;
Solberg, V.B.

@ The pesticide dlispersal evaluation set Is a "hot-wlre" based instrument
for rapld measurement of particle size distribution and volume median diameter
of insecticide sprays. Characterization of pesticide droplets produced by
dispersal equipment Is Important in pest control operatlions to obtain optimum
cost effectiveness and to prevent possible adverse effects to the environment.
Due to the reorganization of Fiseld Preventive Medicine Units, the pesticide
dispersal evaluation set is no longer targeted for these unlits. However, the
name was changed to the Army Insectlicide Measuring System (AIMS) to ensure
Army recogn!tion. It Is now commercially available to military installations
through toca! purchase. The instrument has a wide appllication in laboratory
and field research effeorts and greatly enhances the Integrated Pest Management
- Mosquito and Vector Control Science Base Programs at this Laboratory. The
AIMS could also te used in chemical warfare agent defense research.

In-House Work Unit
Pestizcige Disnersal Evaluation Set, DAUB6058; Anderson, L.M.

Measurement of Drcoplet Size Distribution in insecticide and Herbiclde
Sprays; DA302779: kLD Assoctlates (Mahler, D.E.); Boobar, L.R.

e Technical feasibtiity testing of commercial pesticide equipment
is performed continuousiy by persornef at USAMBRDL. This program is designed
to provide user agencies with comparat!ve durabliilty, reliabllity, and
sultabliity of the eaquipment tested. Measurable quantitative parameters
Inctude particlie size determinations, maintenance of desired flow rate, and
abllity to ki!l the target pest. Qualitative Investigations include general
engineer ing design for reliabitity, durabtllty, maintalnability, and safety.
Definition of high mortality repair parts, gas and oll consumption, and
verification of manufacturer's performance speclificatlons are also
investigated. During FY86 evailuations, the Micro-Gen G-88, a truck-mounted
aerosol generator, successfully compieted durabl!ity and reliability testing.
The Beeco Wispermist, a battery-operated aerosol generator, falled durability
testing three times due to an inherent bearing problem in the rotary nozzle.
The evaluatlon of the TiFA 1054 thermal fogger was completed and test results
revealed (ts inability for ultra-low volume dispersal. Three electric
dusters, the R&L Atomite, the Micro-Gen E-2 (wlth dusting attachment), and the
B&G 2250, were evaluated to determine their military sultablility. The Armitsu
H-7 'Tummy ' duster was tested against the existing specification at the
request of the Defense Construction Supply Center. The duster was
operationally adequate, but did not meet altl design requirements for the
specification. The P.E.S.T. machine, a pneumatic duster for crack and crevice
spraying, Is undergoing durability testing. A first article test was
successfully completed on the LECO MD aeroso! generator and the Robco Blow-
MIte backpack sprayer/duster. Procurement action was Initlated by the U.S.
Army Troop Support Command for the LECO MD aerosol generator and by the
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Defense Construction Supply Center for the Robco Blow-Mite sprayer/duster.
Through the Technical Feasibility Testing Program, state-of-the-art and
superior quallty equipment was provided to the Department of Defense.
Equipment tested Included flve Items for the Armed Forces Pest Management
Board, two ltems for Defense Construction Supply Center, one Item for U.S.
Army Troop Support Command, and seven items for this Laboratory as part of the
development process. This Is a 400 percent Increase in testing over previous
years and had wide ranging Iimpact on readiness of the Army, Navy, and Air
Force.

In-House Work Llinit
Technical Feasliblllty Testing (TFT) of Vector Control Equipment; DAOA6296;
Sardelis, M.R.

e Vector contro! methods, materials, and equipment Research, Development
Test and Evaluation continued this year. Specliflcally, tests were conducted
on the presentiy fielded pesticide transfer pump. The gaskets were identified
as high mortality items when In contact with pesticldes. A Gortex material
was tested and proved compatible with pesticides. Documentatlion was submitted
to the speciflication preparing activity to include the use of Gortex gaskets
in pesticlde transfer pumps. The Laboratory Investligated the type-classified
backpack sprayer for possible use as a delouser; the objective Is to develop
and field equipment with multiple capabilities. Shop drawings for the
delouser metering system and nozzle are being finalized. Studies and
evaluations of the U.S. Department of Agriculture and Air Force computer
models on pest control!l are under way.

In-House Work Unit
Vector Control Methods, Materiai, Equipment; DAOG8679; Darby, W.H.

® A vector control science base Is essential to cur program. In
FY86 a systematic study to determine the reliability and validlty of tests
using sentinel mosquito cages as a bioassay tool was initiated. Results
obtained when using a conventional wind tunnel and the Army Insecticide
Measuring System (AIMS) had high fluctuations. A grid system of air tubes
were developed to correct these fluctuattions. Preliminary results show a
significant lower air velocity at the middle of the tunnel as compared to the
two ends. Emphasis on a joint laboratory and fleld study correlating the
amount of ultra-iow volume applied Insectliclde deposited on sentinel cages, as
determined by gas chromatographlc methods, and the mortality rate of the
mosquitoes within the cage Is being investigated. Preliminary results show
high concentratlions of pesticlide recovered from cages 100 feet from point of
application, and 100 percent mortality of mosquitoes within the cages. The
effects of lower application rates and greater trap distances continue to be
investigated. Efforts are under way to galn information about the sensitivity
of various development stages of Aedes aegypti to Baclillus thuringiensis var.
israelensis toxin. Additlionally, Information about the sizes of protein and
peptide fragments of the toxic protein which are responsible for toxiclty are
being Investigated.
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In-House Work Unit
Vector Contro! Science Base; DAOG5997; Perich, M.J.

e During FY86, thils Laboratory continued the program In integrated pest
management-mosqultoes by a systematic study to develop methods for mosquito
contro! that iIntegrate physica!, chemical and blologlcal control methods so as
to malntaln effective control economically without undue damage to the

environment. In addition, efforts were inittated to provide baselline
laboratory and field data on the efficacy of various Insecticides for control
of mosquito larvae from which field appl!ication rates and methods will be

developed for use by Army Preventive Medicine Units. Further, means are being
developed to improve adulticide application techniques specifically designed
to optimize contro! In field situations typically encountered in a Combat
Zone. Significant accomplishment during FYB6 was the coordlnation of
informationa! exchange between this Laboratory and the Walter Reed
Biosystematic Unit at the Smithsonian Institution on mosquito bionomics and
their distribution and controil. A comprehenslive literature review on the
blonomics and control of the major vector species of mosquitoes in Central
America was done. A ecological profile on each vector specles of mosquitoes
is being compiled. A computer program was written and a computerized data
base estabtished. This system allows references to be sorted by species,
keywords, author, journal and cross-referenced by specles and keywords. Two
other studies were initlated and investigated; a bioassay of a monomolecular
surface film (Arosurf) alone or in formulation with commercia! preparations of
Bti (Teknar, Bactimos., and Vectobac) against Anopheles albimanus under
laboratory conditions and the establishment of two colonies of ptanaria
(Dugesia dorotocephara and Cura foremanli) for studies of their biological
control potentlial. Also a laboratory blioassay of Bi! on planaria is in
progress in order to determine the possibllity of integrating both into a
mosquito control strategy.

In-House Work Unit
Integrated Pest Management-Mosqultoes; DAOGO649; Perich, M.J.
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ACHIEVEMENTS AND RECOGNITION
EDUCATION

Dur Ing FY86 an advanced degree In Environmental Blology was conferred upon
Mr. Tommy R. Shedd. Sergeant Kyone M. Chen passed all sections of the
“Forelgn Medical Graduate Examinatlon in the Medical Sciences." Two other
staff members continued work on Master's degrees, one In computer science and
one In environmental blology. Captain Welford C. Roberts was selected for
long-term schooling at the doctorate level. Major John Y. Young completed the
Command and General Staff Offlcer Course.

Two staff members of the Health Effects Research Divislion, Dr. Gunda Reddy
and Dr. Robert A. Finch, were certified by the American Board of Toxicology.
Four members of USAMBRDL's scientiflc and engineering staff were selected to
participate in the Combat Casuaity Care Course (C4) during FY86. The C4
course Is a trl-service, postgraduate medlical course presented by the C4 Task
Force under the auspices of the Army's Academy of Health Sclences. The course
provided USAMBRDL staff members Invaluable experience and a new appreclation
for direct medical support of tactlical unlits under combat conditions. As a
result of USAMBRDL's partliclipation In the course, new approaches are belng
conslidered for the resolution of medical materliel problems and deficiencies
encountere . In the field. Additionally, In FY86, personnel completed
professional certification malntenance requirements through professional
conferences, workshops, and tralning courses under USAMBRDL sponsorship.

A total of 69 civillan personnel were trained In 47 courses, and 100

percent of military personnel were trained In §8 courses.
AWARDS

1986 Career Service Award for Fort Detrick Outstanding Sclentiflc
Professional Employee:

Dr. Willlam H. van der Schalle (Maryland Honorable Mentlon)
1986 Career Service Award for Fort Detrick Outstanding Trades or
Crafts Employee:

Mr. Leo W. Jenkins (Maryland Honorable Mentlion)

1986 Career Service Award for Fort Detrick Community Relations:
LTC Thomas E. O'Dell (Maryland Honorable Mention)

Fort Detrick Man of the Year: SGT William H. Darby
Geico Public Safety Award: Mr. Kenneth A. Bartgis
Fort Detrick Soldier of the Year: SGT Wlllilam H. Darby

USAMRDC Soidler of the Year: SGT Wilifam H. Darby
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Other awards conferred upon USAMBRDL personnel were:

One military Leglion of Merlit

Five mllitary Merltorlous Service Medals
Four military Army Commendation Medals

One milltary Army Achievement Medél

Three Commander ‘s Awards

Eight civillan Special Act or Service Awards

Four Career Service Awards
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TECHNOLOGY TRANSFER ACTIVITIES

The domestic technoiogy transfer program at the USAMBRDL has been enhanced
during FY86 by aligning the program more closely with applicable Army
regulations and federal legistation and more thoroughly integrating the
technoiogy transfer function iInto the mission accompllishment of the two
research and development divisions. The creation of a USAMBRDL Office of
Research and Technology Assessment has gliven a higher organlizational
vislibllity to this function and has resuited In enhanced USAMRDC, Department
of the Army, and Federal Laboratory Consortium use of the technical expertise
resident at the USAMBROL.

The development of several technologlies has been particularly noteworthy.
A device developed for use in pesticlde appllication operations (the Army
Insecticide Measur ing System) has opened new markets for a small private
company. An additional attachment Is under development at the USAMBRDL to
allow this equipment to be used In other settings, further enhancing the
usefulness of this device to the Army. Company officlals feel this attachment
will offer additional market exposure.

A technoiogy developed by a small business contractor to meet the
operational requirements of this Laboratory for testing drinking water has
received numerous Inquiries from a wide variety of industrial companies. Two
patents have been obtained by the company and two are currently pending
reiated to this technology. The requirements and input of USAMBRDL were
essential to the successfu! development of this technology and opened a
significant new market for his firm.

The Preliminary Pollutant Limit Value (PPLV) concept developed at the
USAMBRDL has been presented to several state and local governments during
FY86. This methodology Is used to assist in the site spec!fic determination
of how ciean a site should be, given its Intended use and type of pollution
present. The PPLV concept Is being used by the state of Colorado regarding
selected environmental health actlivities and has been presented In the states
of Washington, West Virginia, and Massachusetts.

The USAMBRDL has also been actively !nvolved In utllization of a var.ety
of Individuals from academic Iinstitutions being employed at the Laboratory.
These Individuals range in academic background from high schoo!l students
through tenured university professors Their work here varied from paid long-
term research projects of Army interest to short-term lialson visits and
capabi’'tti1es briefings The USAMBREL continues to foster quallty research for
the Army while providing graduate re<earch projects, summer employment, and
sabbat cal research opportuntties fr the civilian academic community .

The academic outreach activity ani the dissem:!nation of new and innovative
Army me~“i23i tarhnoiogy through thrae 115aMBROL technology transfer program are
an ernind ng art much mproved effort of this Laboratory Due to these
Aaffarts  tra UTAMBRTL technningy transfar program has become one of the mode!
Lro3raATms for o tre )5 Army Mel:ca Research o and Development Command with the




advent of markedly Increased Congressional emphasis on this program, USAMBRDL
will help provide leadership In the technology transfer of the products of
Army medical research and development.

Interface with Local Colleges and Universitles:

Hood College established an actlve Internship agreement with USAMBRDL to
provide <tudents with an opportunity to use thelr knowledge In a professional
setting. 1In addition, USAMBRDL staff scientists serve as adjunct members of
the teaching faculty at Hood Colliege, Frederick Community College, and
Georgetown Universlity In Washington, D.C. as well as serving as research
thesis advisors.

International Sclence and Engineering Falr (I1SEF) Program:

The USAMBRDL supports the U.S. Army Research Offlce In the ISEF program
which Is designed to encourage talented high school students to continue their
interests in science, mathematics and englneering. The ISEF program involves
sclentiflc competition for high school students in the United States and
several foreign countrlies. USAMBRDL sponsored and provided a research program
orientation visit to a 1986 ISEF award recipient.

DOD Sclence and Engineering Apprentice Program:

in cooperation with The University of the District of Columbia,
Washington, D.C., the USAMBRDL provided a summer enrichment program for glifted
and talented Junior and senior high school students. USAMBRDL has
particlpated in this program for a number of years, designed to Involve high
schoo!l students who have a strong academic preparation In science,
mathematics, and englneering In a student-mentor relationship with a scientist
or englneer In a research environment. During FY86, flve students
participated in the USAMBRDL biomedical englineering research study
environment.

ASSISTANCE PROVIDED CIVILIAN AND OTHER GOVERNMENT AGENCIES

In response to request from the U.S. Army Medical Materlel Agency, the
technical data package used for procurement of the previously type classified
High Speed Mini-Sterillzer was verlfied. Numerous quality control problems
with the production sterlllizers were Identifled after deficlencles were noted
with the stocked Items. This Laboratory’s action, performed Iin a timely
fashlion, provided the basis for corrective action by the manufacturer.

Consultation and technlical guldance was provided to the U.S. Army Medical
Materie!l Actlivity for procurement of the Carrier, Litter, Wheeled (Fleld
Gurney) previousiy recommended for standardizatlion by this Laboratory. The
expeditious procurement of the fieid gurney will drastically reduct manpower
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problems assoclated with moving patients In field hospltals and the fleld
environment. The device is also being consldered by Natlick Research
Development and Engineer ing Center for the Combat Field Feeding System and
potential use for movement of supplies In the field.

At the request of the Academy of Health Scliences, four commerclal portable
blood storage refrigerators were subjected to a rigorous test program as part
of a "fly-off" selectlon process. A blood refrigerator for the field Is an
urgent requirement since the noncommercial refrigerator now In the inventory
Is no longer supportable. Data on the four refrigerators tested were
submitted to the Combat Developer (AHS) for consideratlon In nondevelopment
Item (NDI) procurement.

A Memorandum of Understanding (MOU) between the USAMBRDL, the U.S. Army
Medical Materiel Development Activity, and the 1st Special Operations Command
(Airborne) was signed in June 1986. This document clarifles and amplifies the
coordination and support roles provided by each command in transfer of the
French Parachutist Surgicai Unit (FPSU) to the 1st Speclal Operations Command
(Airborne) for evaluatlion testing, exploitation, and potential contingency
use.

:;.‘: AR

The Defense Construction Supply Center designated the USAMBRDL as the
primary laboratory for performance of first article test of all items procured
by the Center under Federal Supply Class 3740.
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A study was perfcrmed for the Defense Personnel Support Center to
determine the efficacy of a vaiue engineering proposal on the Medlical Unit
Self-Contalned Transportable (MUST) Bed Service Stand. The study verified the
adequacy of the proposed cost saving modificatlon.

R A
.

s

A field surglical tight, a component of the French Parachutist Surgical
Unit (FPSU), was evaluated from a design and operational point of view and
found to be superior to the current iight in the U.S. Inventory. Data were
provided to the Defense Medical Standardlization Board for standardizatlon.

",

The USAMBRDL provided the necessary staff to complle the Pest Control
Equipment Catalog (155 pp). This catalog was complled in response to a need
for a descriptive reference on standard avallable fileld pest management
equipment .
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Equipment, tralning, and technical assistance on the aerial dispersal of
pesticides was provided to the DoD In the following ways:

e Instructors and equipment are furnished to the DoD aerial spray course
conducted annually at Rickenbacker Air National Guard Base, Ohio.

e Equipment was furnished to the U.S. Milltary Academy at West Point,
New York, for use in suppresston of gypsy moths. Personnel from West Point
recelved training on the equlpment prlior to spray missions.

56




»
3
L]

:-

e Information Is provided to all three services on all types of ?
equipment. The amount and types of Information requested during FY86 :
'ncreased 200 percent over the previous year.

A Memorandum of Understanding between U.S. Environmental Protection Agency o
{USEPA) and the Department of the Army (DA) on cooperative research and .:
development was completed. The objective of thils MOU Is to establish pollicies -
and administrative methods that wiil permit cooperation and coordination §
between the USEPA and the DA in research and development for polliution ) 3
abatement and environmental quality management. The purpose of the
cooperation and coordination Is to avold dupilcation In research and -
development programs, and permit USEPA utiliization of Army owned facillitles <
and property In testing, evaluation, and demonstration of technology 4‘
deve lopments. A subsequent MOU between the DA and the USEPA on "Development 5
of Drinking Water Heaith Effec*s Advisories for Army Environmental 3
Contaminants"” was signed FY86. This agreement speclifically delineates the
responsibliities and procedures under which the USEPA and the DA and thelr <
subordinate offices will cooperate in the development of interlm water quality X
guidelines related to mititary-relevant contaminants generated by Army }y
peacetime activities within the boundaries of the U.S. and its territories. ;}'

Based on visitor exchange, briefings and dialog between USAMBRDL and the -
Canadian Defense and Civilian Institute of Environmental Medicine (DCIEM), ,}
Toronto, Canada, staff In 1981, a formal Memorandum of National Defense (DCIEM i'
lead) was established concerning "A Coopsrative Arrangement to Exchange 1
Information on the Habitabllity of Armored Fighting Vehicle Systems." ;
Principal MOU focus Is on occupatlional exposures of armored vehicle crew ‘2.3
members to potentially toxic hazards. —~

."

A Memorandum of Understanding was established between the Project Manager, —:f
Smoke/Obscurants, the U.S. Army Chemical Research, Development, and }r
Engineering Center (CRDEC), and USAMBRDL for smoke and obscurants toxlcology f:
research. This agreement delineates operational and support relatlionships L
between Project Manager, Smoke/Obscurants (PM Smoke); CG, CRDEC; and N
Commander , USAMBRDL, in the performance of toxicology studies on smokes and ;*
obscurants. o

<3

A Memorandum of Agreement between the USAMRDC and the U.S. Army Troop lﬁ
Support Command (TROSCOM) was updated this fiscal year. The USAMBRDL has been -
designated configuration management responsitblil!lty for processing all actions
between USAMRDC and TROSCOM. This document ctarifies and amplifies the Ry
coordinatlion and support roles by each command In the fielding process for ~.
Insect and Rodent Control Equipment projects In the Federal Supply Class 3740. :1
The MOA is applicabie to Army managed items/systems which are assigned to ~

USAMRDC for research, development, engineering, first productlion procurement,
and fc 'low-on engineer ing support of transitioned ltems. The TROSCOM will
provide logistics, readiness support. and acquisition after transition of the
project.
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Cooperative research was inltiated with the Natlonal Cancer Iinstitute on a

composite study of drinking water carclnogens and mutagens utlllzing aquatic
animals as biocassay animals. This research valldates the efficacy of less
costly animal models In the evaluation of carcinogens and mutagens. The
utllity and sensitivity of fish (marine and freshwater) to drinking water
carcinogens have been determined.

The USAMBRDL participated in the Toxicological Panel Subcommlittee of the
Joint Army, Navy, NASA, Alr Force Committee (JANNAF). This panel collects,
evaluates, disseminates, and exchanges Information relative to safety and
environmental hazards criterla and operational procedures for manufacturing,
handiing, transporting, s:toring, and testing propelilants and propuision
systems. Requirements for research are recommended.

a. A coliaborative program with the U.S. Food and Drug Administration was
developed which focuses on interlaboratory testing of an aquatic microcosm
protocol.

b. The USAMBRDL jointly supported an Interagency effort with U.S.
Environmental Protection Agency to deveiop and validate a static renewal
chronic toxicity test with the aquatic invertebrate Daphnia magna; to
participate in a USEPA-sponsored peer review pane! to evaluate a standardized
chronic toxicity testing procedure for the aquatic Iinvertebrate Daphnla magna;
and to develop new methodologles in aguatic toxlcology.

c. Technical meetings Involving formdal presentations were held during the
year, focusing on an overview of Federal Agency Research on carbon monoxlide
and improved mode! Ing of carboxyhemogiobin formation utlllzing the Coburn-
Foster-Kane equation.

A USAMBRDL staff member, Major David 7. George, Chlef, Chemical Defense
Materieil Branch, served as the Task Area manager to the Commander, U.S. Army
Medica! Research Institute of Chemicail Defense, for Chemical Casualty Care
gEquipment .

Colone! Gerald B. Goethals, AN, USAMBRDL Staff Nurse, served as the
Consuitant to The Army Surgeon General in Operating Room Nursing.

The Naval Surface Weapons Center-Dahligren Laboratory was provided
technical support and materiel for use in a casualty decontamination exercise
abcard the U.S.S. Saipan

The Laboratory provided ftnal technical and englneering design options to
Natick Research, Development and Ergineer ing Center for Initral production run
of the Cremical warfare Agent Prctective Patient Wrap.

The Laboratory cooperated extensively with the U.S. Army Medica! Materiel
Development Activity in providing technical support for the development of
Life Cycle Management documentation for 6.3B and 6.4 projects.
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Two staff members of the Health Effects Research Division provided expert
consultation to the Department of Justice In litigation concerning chemical
substances Involved In Installatlion cleanup at Rocky Mountain Arsenal.

OTHER TECHNICAL EXCHANGE
Technlical Meetings Sponsored:

Dr. Gary Phipps, U.S. Environmental Protection Agency, Environmental Research
Laboratory, Duluth, MN; "Predicting Human Lethal Blood Concentrations with
Rainbow Trout."

Mr. Lennarth Holr, Chief Materliel Development and Testing, Medlcal! Board of
the Swedish Armed Forces attended a cold weather medical materiel symposium,
hosted by USAMBRDL, 28-29 January 1986. The purpose of the visit was to
discuss Items of mutual medical materlel! Interests--such as the Swedish Army
Heated Casualty Evacuation Bag and other cold weather equipment. The Swedl|sh
Armed Forces are interested In our technology concerning blood handling,
infusion technliques, breathing asslstance and oxygen treatment, and stretcher
standards. Based upon visitor exchange briefings and dlalog among the U.S.
Army Medical Blioengineering Research and Development taboratory and the U.S.
Army Research Instlitute of Environmental Medicine, Medical Department Activity
Alaska, Academy of Health Sclences, and Mr. Holm, an informative Interchange
of technologies and cold weather medical materiel deficliencies took place.

Dr. Kelth Cooper, Rutgers University, E. Brunswick, N.J.; "The Use of the
Japanese Medaka Embryo-Larval Assay for Detecting Teratogenic and Carcinogenic
Materials 1 Environmental Samples.”

Dr. Dick Pratt, Virglinia Polytechnical Institute and State University,
Blacksburg, VA; "Responses of Multlispecies Aquatic Test Systems to Pure
Compounds and Complex Mixtures."

Dr. Donald W. Misch, University of North Carolina, Chapel HII!, NC;
“"Mucocillary Transport in Frog Oral Eplithelium."

Dr. Paul H. M. Lohman, The Nether lands; "Immunochemlical and Biochemical
Methods Sultable for the Molecular DosIimetry of Effects Resulting from
Genotoxic Exposure of Humans."

Dr. Richard M. Kocan, Universlty of Washington-Seattie, Seattle, WA; "Fish
Cell Culture: Long-Term Genetlc Damage Indicator for Mutagens and
Carcinogens."

Dr. Stratford H. Kay, Corps of Engineers, Waterways Experimental Station,
Vicksburg, MS; "Organic Contaminants in Sediment and Bulrushes from a Dredge
Mater ial Disposal Site."
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Dr. wayne Landis, U.S. Army Chemical Research, Development and Engineer ing N
Center, Aberdeen Proving Ground, MD; "Organofluorophosphate Hydrolases In tu :
Tetrahymena thermophiia."” S
Dr. Ml I1le Hughes-Fulford, NASA Life Sciences, Johnson Space Center, Houston, Fjg
TX; "An Overview of Spacelab LIfe Scliences One and Two." .:':
»
Consuitation and Forelgn Exchanges: N
?\
Sk
Dr. James H. Nelson, Chlef, Field Medical Materliel Development Division
(FMMDD), presented the U.S. Army Medical Bioengineer ing Research and ;Q?;
Development Laboratory's medical research and development program at the U.S.- Eag
Israel Bl-lateral Symposium on Medical Research and Development in Shoresh, S5
Israel, December 1985. Dr. Nelson also visited Stockholm, Sweden, In June T3
1986 to attend the 2nd International Symposium on Protectlion Agalnst Chemical _.!;
Warfare Agents. o
:a_:-'
VISITORS TO USAMBRDL oA
l:.'-{
11 Oct 85: Walter Reed Army Institute of Research, Military Medical Sclence *o A
Fellows: LTC Lawrence Agodoa, LTC Phiiip Chan, LTC Thomas Brewer, MAJ Charles
Davis, and MAJ Kip Hartman. A
S
LS
A
17 Oct 85: BG Zhuang Ming-Fa, Army Attache, Embassy of the Pcople’s Republic ol
of China. :§3
5 Nov 85: MAJ Jean Louls Belard, Defense Medical Advisor, Office of the —
Armament Attache, Embassy of France. o
o
Hy
6 Nov 85: Brigadier Nail Ajiuni, Deputy Director, Royal Medical Services, ::;
Jordanian Armed Forces. 'y ﬁ
[
26 Nov 85: Dr. J.A. Cotruvo (and staff), Director of Criteria and Standards, .
Offlice of Drinking Water, U.S. Environmental Protection Agency. 'jE*
AL
A
4 Cec 85: Dr. Wang Guang-Llang, President, Dr. Yin Mu-Guan, Deputy Director, -:::
and Assoclate Professor of Pharmacology and Dr. Yue Tlan-Li, Associate }43‘
Professor of Pharmacology, 2nd Military Medical Coilege, Shanghai, China. I
At
11 Dec 85: BG Robert Buker, Deputy Surgeon General, U.S. Army. =
i
11 Dec 85: COL Rlchard Proctor, U.S. Army Training and Doctrine Command. ﬂ?\
"~
19 Dec 85: Dr. J. Jarrett Clinton, Deputy Assistant Secretary (Professional ! \:
. Affairs and Quallity Assurance), Office of the Assistant Secretary of Defense e
(Health Affalrs). e
10 Jan 86: LTG Quinn H. Becker, The Surgeon General, U.S. Army.
3 Feb 86: Dr. Daphne Kamely, U.S. Environmental Protectlion Agency.
Y Y
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13 Feb 86: COL Ann Marie Goransson, Medical Director, Northern Medlcal
Command, Armed Forces of Sweden.

[l o

6 Mar 86: MAJ A. W. Sweeney, Royal Australlan Army.

24 Mar 86: USAMMA Medical Materiel Management Course students: MAJ Bruce
Mol ltor, CPT Thomas F. DeFayette, CPT Ray Nickell, Jr., CPT Alan C. Shero, and

1]
Oy
CPT Mark L. Sllkwood. &
(¥
9 Apr 86: MG Slilvio Alva, Director of the Central Mllltary Hospital, Peru,
COL Luls Guevara, COL Carlos Johnson, LTC Cirilo Bautista, LTC Jose Hernandez,
MAJ Jorge Moscol, and MAJ Juan Velasco. .
&,
18 Apr 86: Richmond High School and College Educators (15 total). f
2
2 May 86: Spring Review: Mr. Kelth Charles, Deputy for Programs, Assistant ,
Secretary of the Army (Research, Development and Acquislition), and COL John A
Vester, U.S. Army Reserve. 4
20 May 86: USAF Residents In Aerospace Medicine, Brooks Alr Force Base, TX: :‘
LTC Douglas Dowvillie, LTC Louls Royal, MAJ Sharon Falkenhelmer, and MAJ Mark “3
Swedenburg. -
>
30 Apr 86: MG Jung-Soo Choli, COL Tae-U! Hong, COL Sung-Soo Huang, LTC Kyu-Yun
Yoo, LTC Sung-Dae Cho, Dr. Jung-Bu Kang, and COL Sang-Ho Do, Headquarters, The ﬁ
Armed Forces Medical Command, Republlc of Korea, Seoul, Korea. 3
22 May 86: MG David M. Roberts, Director of Army Mediclne, Ministry of -
Defence, United Kingdom, and COL lan S. Creamer, British Medical Llaison 9
Offlcer, British Embassy. -,
. o
25 Jun 86: MG (Ret.) Plerre Rlcaud, Speclal Advisor to the Minister of -~
Defense, France, and Mr. Michel Brochler, Chairman of the Board, TMB Co. ﬁ‘
15 Jul 86: DOr. Susumu Sekiguchl and Dr. Shimi| Katasuji, National Defense C_
Medlical College, Japan. Y
ok
16 Jul 86: Members of Amer|can Registry of Professlonal Entomologists. ;
~
23 Jul 86: BG Peter D. Hidalgo, Commander, Chemical Research, Development and e
Engineering Center, Aberdeen Proving Ground, MD. .;f

22 Aug 86: Dr. David J. Howells, MInistry of Defence, Chemical Defence
Establishment, United Kingdom.

LA

6 Aug 86: Professor Hu, Research Professor, Shanghal Institute of Physiology,

China. K
26 Aug 86: Walter Reed Army Institute of Research, Military Medical Sclence :)-
Fellows: LTC Lawrenc Agodoa, COL James Arthur, COL william Madden, and o
CPT Wiley Smith. :;v
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PUBL ICAT IONS tjs\
Ve
The USAMBRDL research and development efforts led to the publication of 24 ¥ A
manuscr ipts In professional Journals, 24 presentations, and 41 in-house o
publications (technical reports). USAMBRDL sponsored extramural research led v
to 96 publications and study reports. RN
Open Literature Publications: v
» I._ﬁ:
1. Bausum, H.T., S.A. Schaub, C.S. Clark, and V.A. Mayet!. 1986. Fotential
Health Effects from Alrborne Vliable Emissions and Toxins Assocliated with ij‘
Wastewater Treatment Plants and Land Appllication Sites. Invited review ‘i:g
paper submitted, July 1986, to Critical Reviews In Environmental Control. E;:,
W,
By
2. Bell, B.A. and W.D. Burrows. 1986. Removal and Degradation of TNT In a Qﬁ*‘
Semicontinuous Activated Sludge System. Submitted to Water Research. G ka
T
3. Boobar, L.R., J.H. Nelson, L.M. Anderson, and M.R. Sardelis. 1986. A T
Basic Program for Analysls of Droplet Size DlIstribution Iin Insectlide ::a:
Sprays. J. Am. Mosqulto Control Assoc, 2:229-231. o
-.'-\' 1
4. Boobar, L.R., L.J. Vorgetts, L.M. Anderson, and J.H. Nelson. 1986. An fi
Efficient Method for Transferring Adult Mosqultoes During Fleld Tests. EN
J. Am, Mosaulto Control Assoc, 1:533-535. S
5. Boobar, L.R., M.R. Sardells, J.H. Nelson, and W.M. Brown, I11. The US @;f
Army Collapsible Insect Survelllance Trap. Scientific note for ;5:{
publication, Med. Vet. Entom., (in press). ™
6. Bunner, B.L. and L.R. Boobar. March-April 1986. Army Develops New t;:
instrument for Aerosul Characterization. HSC Mercury. e
e
R
7. Burrows, E.P. and E.E. Brueggemann. 1985. Reversed Phase Gradient High ;\;:
Performance Liquid Chromatography of Nitramine Munitions and Character- ':;‘
Ization of Munitions Process Samples by Gas Chromatography/Mass G
Spectrometry. . Chromatogr. 329:285-289. e
2
8. Burrows, E.P. and L.L. Szafraniec. 1986. Hypochlorite-Promoted :}i\'
Transformations of Trichothucenses. Verrucarol. J, Org, Chem. *33
51:1494-1497. P
9. Burrows, E.P. and L.L. Szafraniec. 1986. Hypochlorite-Promoted i?:‘
Transformatlions of Trichothecenes. 2. Fragmentation-Rearrangement of ;w}
the Primary Product from Verrucarol. Accepted for publication In e
oo
J_;_QLQ_._C.D.QJH . "
1¢. Dobson, S.E., W.D. Royer, B.L. Bunner, L.R. Boobar. A Device for )
Restraining Rabbits While Bloodfeeding. Lab. Anim. Sci. (In press). .
.:: ;
L
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Fleids, M.A., M.J. Small, W.D. Burrows, and R.P. Carnahan. 1986.
Munitlons Production Wastewaters |. Treatment for Removal of
Nltroguanidine and Guanidine by Carbon Adsorption and lon Exchange.
Submitted to Water Research.

Hoke, S.H., C.M. Carley, E.T. Johnsun, and F.H. Broski. 1986. The Use
of Solld Phase Extraction Systems to Improve the Sensitivity of Artemia
Bloassays for Trichothecene Mycotoxins. Submitted to J, Associjation of
Offlcial Analytical Chemists.

Hoke, S.H., E.E. Brueggemann, L.J. Baxter, and T. Trybus. 1986.
Determination of Phenoxy Acid Herblcides Using Solid Phase Extraction and
High Performance Lliquld Chromatography. J. Chromatog. 357:429-432.

Hoke, S.H., M. Shih. 1986. The Use of Solld Phase Extraction for
Preconcentration and Storage of Nerve Agents. (Draft).

Misch, D.W., L.M. Anderson. 1986. A Technlique and Apparatus for
Placement of Test Substances Into the Intestines of Mosqulto Larvae.
Entomo!. Exp. Appl. 41:179-183.

Mitchell, W.R. 1986. Microblological Degradation of Guanidinium lon.
Submitted to Chemosphere.

Pace, J.G., M.R. Watts, E.P. Burrows, R.E. Dinterman, C. Matson, E.C.
Hauer, and R.W. Wannemacher, Jr. 1985. Fate and Distribution of

Tritium-Labeled T-2 Mycotoxin In Guinea Pigs. Toxlicol, Appl. Pharmacol.
80:377-385.

Rosenblatt, D.H., Hartley, W.R., and E.Y. Williams, Jr. 1986. The

Preliminary Pollutant Limit vValue Concept. J, Mllitary Medicine.
(In press).

van der Schalfe, W.H. 1986. Can Biologlical Monitoring Early Warning
Systems be Useful In Protecting Aquatic Ecosystems from Toxic

Effluents? In Proceedings of Aquatic Toxicology and Environmental

Fate: Ninth Symposium. American Society for Testing and Materlals
Committee E-47 (Blological Effects and Environmental Fate), Philadelphia,
PA. (In press).

van der Schalle, W.H. 1986. Ventilatory and Movement Responses of
Blueglilts Exposed to 1,3,5-Trinitrobenzene. |In Proceedings of Tenth
Symposium on Aquatic Toxlicology and Environmental Fate. American Soclety
for Testing and Materials Committee E-47 (Blologlcal Effects and
Environmental Fate), New Orleans, LA.

Vorgetts, L.J., R.L. Frommer, P.H. Gibbs, and L.M. Anderson.
Standardizing Blioassays to Compare Baclllus thuringiensis var.
israelensis Formulations. J, Entom, S¢l. (In press).
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}3 22. Vorgetts, L.J. Factors Influencing Amplification of Baclillus
N thuringiensts (Serotype H-14) Endotoxin In Aedes aegypt) Larvas.
ad Proceedings, 72nd Annual Meeting, New Jersey Mosqulto Control

Assoclation, Atlanilc City, NJ, 17-21 March 1985.

¥\

j\ 23. Vorgetts, L.J. and M.D. Buescher. Effects of Microencapsulation on the
w’ﬂ Persistence of Bacillus thuringiensis (Serotype H-14). Proceedings, 72nd
\:\ Annual Meeting, New Jersey Mosqulito Control Assoclatlon, Inc., Attlantlc
XN Clty, NJ, 17-21 March 1985. (In press)

) 24. Williams, L.R., K. Blesinger, and W. van der Schalle. 1986.

e Collaborative Study of Daphnia magna Static Renewal Assays. EPA/600/X-
P 86/115. U.S. Environmental Protection Agency, Environmental Monitoring
s Systems Laboratory, Las Vegas, NV.
¢
F. . presentations:
ot

Pd
:5 1. Anderson, L.M., T.J. Murphy, J.H. Nelson, L.R. Boobar. Gas
xj- Chromatographic Method for Quantifyling ULV Appllied Chlorpyrifos from
o Field Test Sites. Amerlican Mosqulto Control Assoclation Mesting,

—~yd New Orieans, LA, 20-24 April 1986.
2. Boobar, L.R. and M.R. Sardells. Pesticlde Dispersal Unit (PDU),
L Multicapabillity, Hellcopter Siung. 1986 Army Science Conference,

fg U.S. Milltary Academy, West Point, NY, 17-20 June 1986.

3. Boobar, L.R., B.L. Bunner, J.H. Nelson. A New Pedlculiclde Application

. System for Mass Human Delousing: Analysis of Operational Characteristics
e and Limitatlons. 7th Symposium on Pesticlde Formulatlons and Application
nj Systems, 5-6 November 1986.
jij 4., Boobar, L.R., J.L. Stup, L.J. Vorgetts, and J.H. Nelson. Preilminary

- Thermistor Flowmeter Design for Stream Ecology. 72nd Annual Meeting,
- New Jersey Mosqulto Control Assoclation, Inc., Atlantic City, NJ,

oo 17-21 March 1985.
NN
J}j 5. Bunner, B.L., L.J. Vorgetts, Jr., and L.R. Boobar. Synergistic Effect
- of Malathion Dlluted with HAN on adult Aedes taeniorhynchus.
_Z: Amer ican Mosquito Control Association Meeting, New Oreleans, LA,
20-24 April 1986.

i 6. Burrows, E.P. and L.L. Szafraniec. 1986. Fragmentatlon-Rearrangement of
N a Hypochlorite Transformation Product from Verrucarol. 20th American

) Amer ican Chemical Soclety Middle Atlantic Regional Meeting, Baltimore,

<’ MD, 2-4 September 1986.
<
ﬁ} 7. Gardner, H.S. 1986. Joint Army, Navy, NASA, Air Force Toxicology
:,: Activities. Meeting of the National Academy of Scliences Committee on
) Toxlcology, Albuquerque, NM, March 1986.
<o
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Gardner, H.S., W.H. van der Schalle, K.L. Hoover, and R.A. Finch.
1986. The Use of Fish In Carcinogeniclty Testing: Temperature
Effects. Submitted for presentation at the 16th Conference on
Toxicology, Dayton, OH,

Hoke, S.H. 1985. Development of a Near Real-Time Atmospheric HCI
Monltor. Joint Army, Navy, NASA, Alr Force Meeting, Monterey, CA,
4-8 November 1985.

Hoke, S.H. 1985. Development of a Near Real-TIme Atmospheric HCI
Monltor. 99th Annual !nternational Meeting and Exposition of AQAC,
Washlngton, DC, 27-31 October 1985.

Kuikarnl, R.K. and E.E. Brueggemann. 1986. Specific Pollutant Absorbent
Polymers. 191st American Chemical Soclety Meeting, New York, NY.

Layton, D.W., T.E. McKone, and D.H. Rosenblatt. 1985. Contaminant
Screening with a Multicompartmental Model. Soclety of Environmental
Toxicology and Chemistry, St. Louls, MO, 12 November 1985.

Norton, W.N., H.S. Gardner, and K.L. Hoover. 1986. The Cytotoxic
Effects of Dlethylnitrosamine on the Liver of Medaka. Submlitted for
Presentation at the 16th Conference on Toxlcology, Dayton, OH.

Reams, W.H., P.R. Snow, L.A. Stephenson. Chemical Warfare Agent
Protective Wrap for Injured Soldiers. Second International Symposium
on the Parformance of Protective Clothing, Tampa, FL, 18-22 January 1986.

Rosenblatt, D.H. and R.A. Finch. 1985. Caliculation of Pollutant
Concentration Limits for Feedlot Water Supplles. Slixth Annual Meeting,
Soclety of Environmental Toxicology and Chemistry, St. Louis, MO,

11 November 1985.

Rosenblatt, D.H. and R.J. Kainz. 1988. Solving Environmental Problems
Using the PPLV Approach and Guiid Theory. Conference on Applications
Appllcations of the Gulld Concept to Environmental Management, U.S.
Army Construction Engineering Research Laboratory, Champalign, IL.

Schaub, S.A. 1985. Recommended Combat Water Quallity Standards (Non-
Agent). DOD Water Resources Management Action Group Meeting #9,
Vicksburg, MS.

Schaub, S.A. 1986. Preventive Medicline Considerations for Army
individual Sotdier water Purification. Third Chemical Disinfection
Conference, Binghamton, NY.

Schaub, S.A. 1986. Round Robln Testing of Methods for Recovery of
Enteric Viruses from wastewater Sludges and Sewage Amended Solls-ASTM
Consensus Standards Development. USEPA Symposlium on Chemlical and
Biological Characterization of Municipal Sludges, Sediments, Dredge
Spollis, and Drilling Sites, Clncinnati, OH.
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20.

21,

22.

23.

24,

van der Schalle, W.H. 1986. Environmental Toxlcology of Chemical
Mixtures. Accepted for presenrtation at the Seventh Annua! Meeting,
Society of Environmental Yoxlcology and Chemistry, Washington, DC.

van der Schalle, W.H. 1986. Ventilatory and Movement Responses oOf
Bluegli!lls Exposed to 1,3,5-Trinitrobenzens. Tenth Symposium on AqQuatic
Toxlicology and Environmental Fate, Amer ican Soclety for Testing and
Materlals Committee E-47 (Blologlcal Effects and Environmental Fate),
New Orleans, LA.

van der Schalie, W.H., H.S. Gardner, K.L. Hoover, and R.C. Bishoff.
1985. The Effect of Elevated Temperatures on Dlethyinitrosamine-induced

Neoplasms In the Medaka (Qryzias latipes). Sixth Annua: Meeting, Society
of Environmental Toxlicology and Chemistry, St. Louis, MO.

van der Schalie, W.H., P.H. Gibbs, and T.R. Shedd. 1985. Acute and
Chronlc Toxlc Interactlions In a Two-Compound Mixture. Slixth Annual
Meeting, Society of Environmental Toxicology and Chemistry, St. Lou!s,
MO.

van der Schalle, W.H., T.R. Shedd, C. Eirkson, P. Feder, and F. Broski.
1986. Modellng the Acute Toxicity of Fiuctuating Concentrations of
1,3,5-Trinitrobenzene to Daphnla magna. Accepted for presentation at
the Seventh Annual Meeting, Socliety of Environmental Toxicology and
Chemistry, Washington, DC.

Bausum, H.T. and G.W. Taylor. 1986. A Literature Survey and Data Base
Assessment: Microblal Fate of Dlesel Fuel and Fog Olls. Technicatl
Report 8408. AD A167799.

Duncan, J.B. 1985. The Field Production of Water for Injection.
Technical Report 8502. AD A168146.

Burrows, E.P. 1985. Characterlzation of Trace Organlcs from
Deactivation Furnace Ash by Gas Chromatography/Mass Spectrometry
(GC/MS). Technical Report 8503. AD B0O97558L.

Shedd, T.R., W.H. van der Schalle, and M.G. Zeeman. 1986. Evaluation of
an Automated Fish Ventllatory Monitoring System in a Short Term Screening
Test for Chronic Toxiclity. Technical Report 8505.

Mitchell, W.R. 1985. Biodegradation of Guanidinium by Aquatic
Microorganisms. Technlical Report 8506. AD A164728.

Kulkarni, R.K. and A.B. Rosencrance. 1986. Safety and Health Hazards of

Disposal of Lithium Thionyl Chloride Batter »s In Sanitary Landfllis.
Technlical Report 8507. AD B104335L.
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Int ., Biochem. 18(3):245.
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1986. Evaluation of Milltary Fleld-Water Quality. Volume 4. Criteria
and Recommendations for Standards for Chemlical Constituents of Millitary
Concern. Lawrence Livermore National Laboratory, CA.

Aranyl, C. 1985. Research and Development on Inhalation Toxicologic
Evaluation of Red Phosphorus/Buty! Rubber Combustion Produ.ts. 1985
Extramural Review Presentation.

Aranyl, C. 1986. Pulimonary Responses after Inhalation of Red
Phosphorus/Buty] Rubber Combustion Products In Rats. Proceedings:
Smoke and Obscurants Symposium X. 117 Research Institute, Chicago, IL.
{in press).

Aranyl, C. and R.L. Sherwood. 1985. €Effects of Inhalation of Red
Phosphorus/Buty| Rubber Combustion Products on Alveolar Macrophage
Responses in Rats. Presented at the Symposium "Selected Nuisance
Dusts: Are Short Term Tests Predictive?" Natlonal Capital Area
Chapter, SOT, College Park, MD, November 1985.

Aranyt, C., J.N. Bradof, and R.L. Sherwood. 1986. Effects on Alveolar
Macrophages of Rats Inhaling Red Phosphorus Buty! Rubber (RP/BR)
Combustion Products. Poster presented at the 25th Annua! Meeting of the
Soclety of Toxlcology, New Orleans, LA, March 1986.

Aranyl, C., S. vVana, and R.D. Gibbons. 1985. Effects of inhalation of
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11T Research institute, Chicago, IL.

Barneiia, S.B., S.0. Worley, and D.E. Williams. 1986. Syntheses of New
N-Halamine Water Disinfectants. Submitted to J. Medicinal Chem.

Byrd, G.D., L.T. Sniegoski, and E. White, V. 1986. Development of a
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Tospics, Cincinnati, OH.
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Cameron, B.D. 1986. HMX: Toxlicoklnetics of 14C-HMX Following Oral
Administration to the Rat and Mouse and Intravenous Administration to the
Rat. Inveresk international Research Limited, Musseiburgh, Scotiand.
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Mlillitary Concern Assoclated with Nonconsumptive Exposure: Assessment of
Health Risks and Recommendations for Establishing Retated Standards.
Lawrence Livermore National Laboratory, CA.
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Triangle Park, NC.
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Elder, E.D., S.D. Woriey, and D.E. Willlams. 1986. Bactericida!l
Properties of an Organic N-Chloramine Formed In Situ. Submitted to
<. Gen, & Applied Microblol.

Eider, E.O., S.D. Worley, et al. 1985. Bactericlidal Properties of an
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Society of Microblology Meeting in Savannah, GA, October 1985.

Elder, E.D., S.D. Worley, ot al. 1986. Effects of pH on the In Situ
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Microblology Meeting, Washington, DC, March 1986.
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22. Everett, D.J. and S.M. Maddock. 1985. HMX: 13-Week Toxlcity Study In
Mice by Dlietary Administration. Inveresk International Research Limlted,
Musse iburgh, Scotiand.
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23. Everett, D.J., |1.R. Johnson, P. Hudson, and M. Jones. 1985. HMX:
13-Week Toxlicity Study In Rats by Dietary Administration. inveresk
International Research Limited, Musselburgh, Scotland.

24. Fisher, D.J., D.T. Burton, M.J. Lenkevich, and K.R. Cooper. 1985.
Anailytical Msthods for Determining the Concentration of Solvent Yel low
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In Freshwater. The Johns Hopkins University, Laurei, MD.

25. Folsom, B.L., Jr., C.L. Tester, J. Bright, and M.L. Barton. 1985. Piant
Uptake of TNT (2,.4,6-Trinitrotoluene). Presented at Annual Meeting,
Amer ican Socliety Agronomy, Chicago, |L, December 1985. Agronomy
Abstracts (1985), p. 156.

26. Greenough, R.J. and P. McOonald. 1985. HMX: 14-Day Toxiclty In Mice by
Dietary Administration. Inveresk Research International Limlted, !
Musseiburgh, Scotland.

27 Greenough, R.J. and P. McDonaid. 1985. HMX: 14-Day Toxicity Study In
Rats by Dietary Administration. Inveresk Research Internatinnal Limited,
Musseiburgh, Scotiand.

28. Grose, E.C., M. A. Stevens, J.W. II1ling, R.H. Jaskot, J. Hardisty, and A.
Stead. 1985. Pulimonary and Hepatic Health Effects of Inhatation of

Petroteum Smoke. The Toxicologist 6(1):36.

29 Grose, E.C., M.J.K. Selgrade, D.W. Davies, and A.J. Stead. 1986. X
inhailation Toxicology of Fog Oil Obscurant. U.S. Environmental
Protection Agency, Research Triangle Park, NC. (Draft).

30. Grose, E.C., M.J. K. Seigrade, J.W. Illing, R.H. Jaskot, M.J. Danlels,
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1986. Systemic Effects of Short-Term Exposure to Oil Fog. U.S.
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31 Grose, E.C., M.J.K. Selgrade, J.W 11ling, R.H. Jaskot, M.J. Danlels,
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3J2. Grose, E.C., M.J. K. Seigrade, K. Dean, G.E. Hatch, J.W. I1iing, R
F.J. Miltler, A. Stead, J.A. Graham, R.H. Jaskot, M.A. Stevens, and o

J. Hardisty. 1985. Pulmonary and Systemic Health Effects of Acute and
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Obscurant Symposium X, Adeiphi, MD.

71

s

VN WELALS



33.

34.

35.

36.

37.

38.

39.

40.

41 .

42 .

43

44
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Potential of Guanidine Hydrochloride in Gulnea Pigs. Letterman Army
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Potential of Nitroguanidine in Rabblits. Letterman Army Institute of
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LaBorde, J.8. and H.X . Bates. 1986. Developmental Toxiclty Study of
Agent GD-DCSM In NIW Rabblits and CD Rats. National Center for
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Center for Toxicological Research, Jefferson, AK. AD A168331.
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